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PR E F A C E 


It is observed that the students of North East 

States, especially of tribal states, seem very much scared 

of the study of Mathematics and Science subjects at School 

level. Some of the teaqjba rs who were appointed loncj back 

are under qualified / have not acquired efficiency and ex- 

portise for teachinq Mathematics effectively. Even many 

schools have no science and mathematics teachers separately, 

to deal with the subjects. 

Above and all, the State of Meghalaya has dev.etb.pe’d 

new curriculum of tnachi.nq~.in .’-'^t,hematics based on ’NPE* The 

by ' OEV. books. 

contents are covered /The books published are up to date and 
contain many now topics which were taught previously in 
advance classes. These nows topics and their delivery treat¬ 
ment are new to these serving teachers. 

The teaching of mathematics at elementary level is 
more pathetic. At Primary hev-l even non-matriculate teachers 
are serving who have never come across with the new mode of 


mathematics teaching, ",'ith the skills and competency avai¬ 
lable with them they can not do -justice with mathematics 
teachinq, and if the elementary level teaching of mathema¬ 
tics is weak, the high school teachinq can not be strong 
and thus can not deliver the desired level of competency in 
the students. So the very purpose is defeated. 

Keeping the problems in mind, it was decided that 


let some effort's be made to orient a group of key persons 


related to mathematics teaching at elementary level. Thus 
the clientAdB were selected from teacher educators/High 


School teachers/Hoa^ Masters of . E,School -'hose services 


could be utilised by the State Government for their tea¬ 
cher training. 

A training course entitled :f Content Enrichment 


in Mathematics for the SC/ST 
/elementairy education 
/'of Meghalaya m as mooted out 


teacher educators related to 
, Tf was planned to train up 


30 Key persons. The planning resulted into the conduct of 
the training programme for five days from. 13,3,93 to lb,3, 
93 at SCEHT, Shillong with the following Chief objectives 


to be achieved.?- 



4. 


X ‘ !° a u CqUaint th ™ with the importance of mathematics 
teaching, " cs 

- , • ... ' t3pics incornoratod into viriou- 

classes^' 105 l ° Wls ° f ' leraerrt ary 

The programme conduct r r! fn „ , h „ , ± 

iod but the oarticioants engoyet it ^ ^ 

Pressed t,.- extend it for some more --iy.d Thr r , . 

lister of Vech^bva n n V '" h UCThl0n 

?«*«- , M r;,yr tl»t such 

zz z:t n r tho 

n «. m » , tw , »”™ "•«*. 

r®” 

that sincere efforts ™ r , T „. . .* f ’ ,cts 
particioants have not ^ " u '™. dmction - If the 

tion *«■ tho programme r^Z * nd ‘ 

satisfaction to the org^v ’ ^ ** 9 ^t 


M.MePnndey, 



A C K >1 0 7f L E D G EM E NT 


rhe Organisation of Training Programme on Content 
Bntichmerrt in Mathematics Teaching for the SC/ST Teacher 
E ucators/High School. Teachers A-Ienimasters of H.E.School 
of Meghalaya was possible from 12.3.93 .to 16.3.93 due to 
the continuous planning and faultless efforts made by the 
Office Staff. I am thankful to them. 


fho utmost sineerety and motivation shorn by 
Sri.C • ••'olflang, Director, Mr/'J'.Syinm, Sr .Lecturer and 
Sri.R.Lynndoh of 5CERT remained a constant source for 
successful completion of training programme. It made mo 
grateful to thorn. 


express my sincere and Ivartfolt gratitude to 
the external resource person- like Dr.D.K.Dov Sharma, Dr.?. 
K. 3a ilcia , Donartrnent. of 'TEH 1 1, Dr ,U ,C .Va jpayee a nd Sri ,H . K. 

P.Sinha, W3 Shillong and Prof.Man Mohon Singh, Hoad,Centre 
for Scionco and Mathematics, MEHU,Shillong for their elo¬ 
quent exposure on various aspects of Mathematics teaching. 

Last but not the least, tho oft ice is uiguzy grace 
ful to Prof,K.C.Panda, Principal, Regional College of Edu¬ 
cation, Bhubaneswar who promptly deputed Dr. T/ .Rao as export 
to help in the conduct of the training on our request. 

Dr -Rao took much pain in looking after day to day activi¬ 
ties of tho course. X folt delited as well as grateful to 
Dr.Henry Lamin, Minister of Education, Govt.of Meghalaya 
who made it convenient to address the participants for h^lf 


an hour sparing time from his busy schedule. 

At the end, I am not loss thankful to the typist 
psychostylist and others who helped, immensely in, getting 
out the r eport published in this form with the hope that 
it would help the teachers and students to n certain ex¬ 


tent . 

p 

( Dr.M.M. r5 andoy 
Programme Director. 
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discussed the tochniquo5 in solving equation 

of the type 


0 x -1- b 
ex d 


q 


which could be reduced to linear equation. Ho explained 
the various steps involved in solving a day to day/problem 

by converting ii. in to a linear form. A FT ERMGON SESSION 
l ; iP. 1 .f'A.Syicm elaborated the concept of number 
'■'hich is a ssoci. vted with quantity. He explained the role 
of number in the mathematical world. He distinguished be¬ 
tween number and numerals. There should be no confusion 
between those terms .. he stressed. Ho discussed the Hindu - 
Arabic, and Roman system of numeration. He explained with 
example the terms (i) olace value and (ii) face value of 
a digit in ' numerals. He introduced the natural numbers 
and discussed the concept cf successor and oredecessor in 
the sot r nfural numbers. He established that there was 
no greatest natural number. 

eh:.R.Lyngdch explained the concept of set with 


simple and common examples. He- discussed the mean!no of 
set, element and the symbol E. Me defined the empty set 
as the set. having no element, stands to represent the empty 
set. Ho n'-rrated that two sets ■•'•ere said to be equal if 
they had the same e 1 ornants. He* defined further the sub -set 
and showed that 0 is a sub-set of every set. If a set has 
1 n’ clomants it would, hove ?. sub-set, he clarified. 

Dr.Knmoswar Rao throw light on the necessity and 
the concept of set and said it was George Cantor who first 
ventured to define sot. Ho stressed the 'need to take the 
basic terms as undefined by mentioning the famous Russels' 
Paradox. ;-!••• distinguished between set and well defined set 
During his exposition. Dr.Rao explained the importance of 
teaching ■ if modern mathematics in schools. The new treat¬ 
ment of - iat hernia tics teaching has opened a new vista of 
acquiring V 'icwlc-dm. by touchers and students. 


FORENOON SESSION 
13.3.19Q3. 

Dr.M.M. Pandey, reminded the participant s of the 
objectives of teaching Mathematics at elementary level. 



He emphasised the need of Mathematics, its inter--re lot ion- • 
ship with other branches of teaching subjects. Ho omnhasi . 
sed the need to make very clear in the young minds tho power 
of mathematics. He maintained that methematics develops 
analytical thinking and reasoning and helps in taking doct. 
sions accurately. Emphasising the importance, he examined 
the utilitarian, Practical, ethical and disciplinarian va . 
lues of mathematics. He note- the following chief objectives 
of teaching mathematics at .elementary level. 

i ' to develop the' - reasoning and thinking capacity of the 
children. 

2. to develop a right type of habit and attitude in the 
children, 


4. 


to foster a definite sens; of proposition to regulate 
the day to day life with a sense of responsibility, 
to develop inductive, deductive, analytical and syn¬ 
thetic method of teaching mathematics, 
b. to discuss the importance of getting the mind exercised 
and drilled through mathematical calculation for disci¬ 
plinary and practical values. 

6. to create a logical and Practical mind fo- all Practi¬ 
cal purposes. 

Dr.K.aao Wished that the- teaching learning process 
° be child centred. His mein thrust of tho speech was to 
remove the fear of Mathematics study from the minds of 
young children. He emphasised the need for tho mathematics 
teacher to be more affectionate and loving to the students, 
through their such act they would be able to grow self 
confidence in the children. He discredited the general 
* a emont Mathematics u _ ror Qnly lntoU . gont ohlldren , 

y giving the examoU of P-scal whose father advised the 
zard" 1 h n ° t0 tlX thS h ° V ' S mi ' nd wlth mathematical ha- 

e o e t C : U :i th ° teaChCT »**« —1. was con- l 
treaties on " T ChUdho ° d . *> a complete 

Sised to d + ' tn= aq ° ° f 16 yea rs. Dr.Rao omoha- 

ised Lo practise activities in thn inar • 
tics. Ho listed n no , - learning of Mathoma- 

given t- the « + q Lra "° r 0f P,ctlv l"lies which could be 

‘ ' ° tudonfts ‘ He discussed the learninn by dis 
covery and the advantonc^ ^ t 0 Y d 

^ savantages cf discovery method. 
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The Particle 


FOREDOOM 

14/3/1993. 
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Or,jiao began his lecture by giving definitions of 
point , line and plane as stated by Euclid in his elements. 

He emphasised -the need to take these terms as the basic 

undefined terms. He said line is represented by a two sided 
arrow A h and notation is A. B. He defined the terms 

ray, lino segment, angle, col linear pointsdegree , measure 
of an angle, triangle, median,, altitude of a triangle and 
discussed concurrent lines, centroid, orthocentre and incen- 
tre. The concept of parallelism between lines was explained* 
Dr.Pandey helped Dr.Rao in defining and discussing many pre¬ 
liminary geometrical concepts. '• * v r. 

Dr.Pandey assisted" Dr. ftao in. defining - and" ">dx- 
pl&ihihg many preliminary geometrical concept which are gi¬ 
ven new treatment. The importance of teaching geometry was 
the sole points of discussion. The participants out their 
views forward and sought var'ous clarifications. 

■ FOREDOOM 
1S/3/19D3 

Dr,F,K.da5kia began his lecture with stating the 
natural numbers and said that I'M is also known as the set 
of counting numbers. Ho said the Italian Mathematician 
pGE.no nod formulated the axims on natural numbers* He ex¬ 
plained the principle of induction of Mathematics, with the 
help of some striking examples. He told though addition in 
commutative and associative TM had no addition inverse and 
additive identity thus there was a need to invent —1, -2, 

■ '3 ........ He explained Zi } Ol+l^, jf> . had a beau¬ 

tiful structure but still there was no inverse for multi¬ 
plication. 

He discussed in detail 

(i). The fundamental theorem of Arithmetic 
(i i") Euclids theorem as the number of primes 

(iii) Goldbachs conjunture- 

He explained the inadequacy of TL , 0 the ratio¬ 
nale, p +Hc reals and thus the need to extend the number 
system fo T,the complex numbers. 

ir.Sinha discussed the equations of motion. He 
derived tie following equations Mathematically 



s 


(l) 


= ut (Uniform velocity) 


(li) v = u + at 

(iii) u° ~ u 9 " = 2as 

(iv) S ■-= ut + y at" 

(v) The distance travelled in the nth sec. 

= u + a (2n -l) 

2 

He derived the- corresponding equation for the freely fall¬ 
ing bodies and the body projected upwards. 

The value of g, tho acceleration due to gravity at a height 
h from the surface of earth can be derived as 


- :J "(R + h) 2 . 

hfhere f* is the Mass of tho < ^rth and R the radius of 
earth. 

Dr.Qov.Sharma began his lecture with the remark 
Mathematics is tho quevn and servant of Science.Ho de¬ 
fended his claim by quoting with several examples. He des¬ 
cribed the development of Mathematics very systematically. 
He said thounh Euclid is known as the father'of geometry, 
it was Thales who first coined the word geometry. u e dis¬ 
cussed the Hat hematics during vodic period and outlined 
the need for knowing the Vodic Mathematics by the- present 
generation. He mentioned the contribution of Arya Bhatta, 
Shasknrcharya, Ramanujan and Hardy to the. world of '"’atho - 
mattes . .He brief. 1 -ed the participants of Non-euo. lidean geo¬ 
metries too, He said that Mathematical truths were condi¬ 
tional. 

AFTERNOON SESSION 

■ Mr.Syiem began his lecture with the question 
how. can you .prove that - ve X + vo = • .veb 
He established the following facts with the help of ob¬ 
servations of t ho following patterns*. 

(i) -3 x b = 3x “ -1" 

,,, and in general +ve x -ve = -veX -1- ve = -ve 

(ii) . -Rx. -p = -bx -4 = 20 

and in general -veT -ve = fve 

(iii) . 3 x 0“ 0x3=0 

nu-b/*! Hv s nir i-biiml-bc.^ D 
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The participants took full interest in the discus¬ 
sion,He emoba sised the need to know the division which was 
followed in computing the H.C.F. of two numbers. He explain 
-ed the c oncept of equivalent fractions with the help of the 
number line. Further»Mr.Syiem highlighted the role of equi¬ 
valent fraction in addition and comparision of rationals, 

FORENOON 
,. 16 ^^ 993 . . 

Or,Dev.Sharma discussed the vulr nerable points in 
Mathematics, vis the application of mathematics. He told 
the participants that \ i loss and profit, percentage, nume¬ 
ration fraction etc. are commonly used in the day-to-day 
life in which literate or illiterate both are involved. He 
gave one practical example to prove his point as ''if A ex* 
ceeds 3 by ?0 r, o by what percent loss A is than B 9 ".He ex¬ 
plained why the answer was not 20%. Further he discussed 
the schematic method of solving such problem. He outlined 
the needs of percentage in (i) S.I. (ii) C..I , (iii) Profit 
and loss (iv) stocks and shares and (v) statistics. Briefly, 
he discussed the basic concepts of Geometry and its teaching 
at elementary level also. 

Dr.Dev.Sharma explained the division method Which 
is followed in computing the H.C.F.‘of two numbers. He 
highlighted the role of equivalent fractions in addition 
and comparison of rationals. 

Dr.Rao and Dr.Pandey shared the class together and 
thus made the discussion lively. Dr.Rao, gave difinition of 
an algebraic expression. He distinguished between variables 
and constants. Giving suitable example' he explained various 
algebraic expression and defined a polynomial ip one varia¬ 
ble. He discussed.further the.characteristics of a polyno¬ 
mial viz. nature of the, co-efficients degree of the poly- 
nomial and co-efficient of a given variable. He narrated ■ 
the terms like monomial, Monomial and trimonial.He db- 
rived linear and quadratic polynonials in one'variable 
and thoir general form. The Zero -Of a linear polynomial • 
and the difference between the zero, and the zero of a 
polynomial could find place in his discussion. 



Or.Pandey intervened in the discussion and tried 
to find out the common mistakes committed by tho student* 
such, as in writing +, x etc. 

Continuing his lecture Dr.Rao outlined the nood 

a ° tlVW y ™\ thod of lamina mathematics tn tho classroom 
He talked about designing activities In mathematics at ^ 
rious levels. He tried a sample of .questlonsto chock the ' 

ZT SblUty and alert —• listed a number of activi- 
0 _' • generate interest In the teaching-learning process 
rgamsrng q m ze competition, framing out mathematics a c+i ' 
_ tres, construction of Magic square etc. wore helping a" 

ZZ'ZZZ: in teaching mothers 

. h . Or.'Volflang spoke on the status of mathematics 
teaching in Meghalaya. He said tho girls wore not' civ" 

= equ e opportunities to learn mathematics earlier y tho 
parents and teachers thought, g , n , could roe , , 

-tics effectively, it is cnlv ^Lwlr "" 
has boon made compulsorv , + .‘ ‘ m -hematics 

lamen-ocd that previously tv III T =handard. He 

students to enjoy the learning of ^^1^*^** 

nous misunderstanding. d to va " 

Many of tribal st U d r .rrts wpw fm,. 
ject not d ue i 0 th . . , ' '---ling in tho sub- 

-thod of teaching. They' ££/*** 

chers'to'fO inculcate -T" UU ’ te " Ued “P™ tho teal 
(«) make the teaching h thsmstics-lcaming 

ves m activity based teachinq and iv T th ° mSCl ~ 

tlcs iniz, dub and open cowtif e 9 ls ® Mths »- 

participation of students iV a1h ° nrorin 3 greater 

To tost t . 1 mathematics learninq. 
i- test the ach’ov ■ inon 4 - n-F 

thus the competency acquired it", 8 P9rtlelp * n ** '' lnd 
some evaluating test in -w " “! needed to construct 

After administering 30 or " “ ° rl9 “"- , 

mostly the topics covered V qU0StlmS v whic h covered 
the participants which was a consort 9 ° 0d + TOSponse ***> 

Sers • The partici^nts nn- * ' 10n to tIlG organ!.., 

ntS eni0Ved questionnaire fully. 
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AFTERNOON SESSION 


Or 


/•Volflong, Director SCERT was the Chief Guest 


.in the vclidictory function at fh' ! end of the- programme, 

Dr. m..'. Aandoy presided over the function, 

Dr.Pandey 'welcomed the guest and the participants. 
He presented a brief account of the activities conducted 
during the n days course. Ho toucher! upon the core of objec 
tivos' sot for the programme and hoped that those.were achie 
-ved by and large, if not hundred percent. He expressed his 
happiness about the sincere efforts made towards the sue© 
cess of the programme as it was at least able to motivate 


the teachers to devote their concentration on understanding 
the subject and then do the justice with the profession. 
Dr.Pandey requested the participants to be innovative in 
teaching as the children were in formative period and they 
we re t hr sole masters. 

Some of the participants were requested to offer 
■ their.'comments about the programme conducted. Mrs,H.Horoo 
thanked the organisers who conducted such programme : in the 
interest of elementary level teachers. But she felt ..dura¬ 
tion was t >o short. Sri.R.F.Thankhiew expressed his..grati¬ 
tude to the 'NEET in general and the Field Advisor. in,,par- 
ticular for conducting programme in Meghalaya which ha-d 
adopted a now syllabus for teaching, 

Mr.r.M.Syiem, Sr.Lecturer and Mr.L.Lyngdoh,lectu¬ 
rer of SCERT also recorded their words of appreciation for 
involving them as resource persons in the programme. They 
felt their teachers needed to be exposed to, a large extent 
■in contents, In his address, Dr.Nolflang expressed heart¬ 
felt .congratulations to NCERT and Field Adviser Office to 
conduct various 1 useful training programmes for the- tea¬ 
chers of Meghalaya. Dr.Rao from Regional College of Edu¬ 
cation, Bhubaneswar proposed the vote of thanks. 
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MJMBER SYSTEMS - a QUICK SURVEY 


P.SAIKIA 

• MATHP1ATICT UFPTT 

SHILLO^. T< 

be r svstc ir leCtUre almS at dlscussi "3 the- various num~ 
tics' ZT -f n : h C0TOS aCr ° SS at the schoei level mathema,. 

ful for or r C / 6 r ^ VGrcd niav not be directly use.. 

1 f0r ^ relevant to the school mathematics n,,+ 

that the e^a .ter^s-.viu Mk6 - tGac :;;: OT ; U l:i:r S 

. I 'Jiseussing such system. It is else honed that this 
lecture will be useful to these who want to"™ t , 
suras Of doing mathematics to schoei children. *" 

, . .. -start, with the set of natural numbers M One 

s oels comfortable with those numbers because they. „rn n stu 
- ral enough in the sense that they ear. use.-' in 
concrete objects. At the school i- i . ' Cn ' m Xn ^ rea F 

their properties are ^ 

should he pointed out th.t- Y * HoWGVGr > it 

and their properties proved from the T V ° l ° P6d 
. raj.'« obiects such as sots V haSrc and ^atu- 

starts with Paono.s 5 ^:: T*™* 

ab0Ut * ' none "*V «* With a "Successors mapping f* 0 ’"** 
case.we can V(e+ + • » d Ppinqj, in any 

* can list two important set .. +inn. . . y 

of M such as ' th oretlc Pronerties 

! (i) Every natural number ha<; = 

from the one with start" ^ * Afferent 

Oi) The Principle of Mathematical induction 

to prove results about M The d ■ UCtlon ls WHUB, 

have a statement p ( n V f ‘ ' r,nc iPle says, "suppose we 

is true and if P(k+ 1)' fs tru^ ratural nutnbe r n.-if f(i) 

P(n) is true for every^! re" P « “ ^e.then 

diverse situations e n , i„ p Princl Ple is useful in,. 

- (A) 1+ ., ’ * ■ F>r0vif,g statenents like 

. “ + * ••••*■< ..+n= n(n+l) 


(B) 


L --- + 2 . • • +n 2 - = n(n;4-l) ( 2 n+l 


We ca-n show,.,., , w . as 

, -n - Whow , to ^ 

P(n) +n = n(nad.3 

K:./ ’ .■ ■ ■- V. ■■ ■■ ■■'■■A; 2 



So P (1) is 1 - ir/.lt 1 ,) - j_ so that p( jl*) is t 
Assume 

P(.k) ; 1+2+.,... +k _ k(k+l) 

. "9 “ 


rue 


is true, .Nov.- 

1+2+.. . ,+k+(k+l)= .k(k+l) + (k+l) 

= (k+l) ^, + i C 

= (k+l) ((k+1) + 1] 

2 ' ' "" 1 

Showing P (k+l) is true. So by the principle b( n ) 
for every n i.e, (A) is true. 


is 


true 


' T has two natural "binary- operation 'namely,addi„, 
tion and multiplication (but substruction and division arc 
not as >■ is not "’closedwith pc. snoot+,o tb^’so operations). 
It simply moans the result of ^abstraction or division of 
two natural numbers need not bo a natural number a<ja l in) .The 
properties of - with respect to addition and multiplication 


arc 

Commutat ivc 
Associstive 
Identity 
Distributive 


a+b ~ b+a ; .ab+ba ,- . 

(n+b)+c~a+(b+c); (ab)c ~ a (be) | ^ 
’lone a .1 =a = I ,a j 

(a+b)c=oc+bc (multiplicative) / 
a(b+c) - ab+ac . ' 


One will think that such a simple structure.such as 
N will be.' very easy to understand* But nothing can be fa-rthe 
from the truth. M is as mysterious and complicated as any.-- 
thing can be. Infact, a most extensive branfch of mathematics 
known as the theory of number mostly deals with N only. 

Let us look at some of the beautiful facts- about M concer- - 
ning the primes. The primes ate the' building blocks of the 
natural numbers as clear from the following result known 
as the Fundamental theorem of Arithmetic Every-natural 
number can be written as a product of primes. Such a 
product is unique upto the order of the factors”. One uses 
this result e.q.in finding 1cm and ged of natural numbers, 
or in finding square roots c-to.But it has other deep and 
interesting applications. ’-Vc shall see one when we’ consi¬ 
der numbers like s/2, ancl,V3 later. At the moment we 
shall use it to prove the following nontrivial result. 
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Them (Euclid).; The number of primes is infinite. 

Proof: (The; method of proof employed is also due to the 

Greeks; one assumes the result is false and then derives 
a contradiction). Suppose not. Let p ls p 9 ,. .. p t be all the 

primes. Consider !! - {p i P 2 ..p + ) + I. Clearly W is a 

natural number ;,1 .So by the F.T.A., it follows that M is 

a product of primes from among p-j^. p + i.e.there is at 

least one p-j_ such that ppAl. Since divides the product 
(PiP 9 •««P-f.; also, it follows from the definitj.cn of N that 
Pi/l, which is a contradiction. Hence the theorem infinH* 
This theorem is surprising because there is no¬ 
thing in the definition of a prime that suggests anything 
like this. This is also the beginning of long list of beau¬ 
tiful results about the- pri^c-, Wo sample a few. 


Go 1 dba-t' c h 1 s C o n j o ct urc ; 
sum of two primes, (This 
standing conjecture), 


Ev'-ry ovm natural number 2 is a 
is not a result, "his is a long- 


M . G . r . s . e pno numbers: Primes of the form 2° - 1 are known as 
Mersenne where p is a prow.. It is known that 2P - 1 is 
prime for p=2 (3f %7,13,1?,19,31,61,127. 2*7, The question • 
of which 2 ? -1 are crime for other crimes p is not, settled. 

T, w A n , , H r .^ n . e , s: These are pairs of crimes differing by 2. For 
example • 3 and c• 5 and 7; 11 *nd 13; 29 and 31 etc. The 
questions that whether twin primes are infinitely many is 
not settled. 

After this sample, of curious facts about primes, 
let us consider the integers Z. We are forced to consider 
the integers as substracticn in Z leads to negative into- 
gers and Zero. Another way. of describing the situation is: 
To. have solutions of equations of type x+n=o where n E N, 
we want ,the integers. Two points to take note; the first’ 
is . Nil 2; i .c. ;■? is a propor subset of % and the second 
is that.with respect to addition of multiplication the 

integers apart from the properties listed, in (-*) satisfy 
a few more; . 

Identity, a-f-o = a - g + a ■ ■' p ; : 

• '■>- ■; (Additive) .. - ' 



Inverse 
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for every a, there no such property 

is a b sudh that w.r.t.multiolication, 

a+b - o = b+a 

(b is infact -a) 

Mote that 71 is still not rt closed !t w.r.t. divi- 
sion (though . r ,t, substraction it is). We have to enlarge 
Z/to the rationale other words to have solutions of 

ax+b=o for a and b integers, a f - q also has addition and 
multiplication and apart from all the properties that 71 
has it. has the property that for every nonzero rational a, 
there is one b such that ab -1 =ba (existence of multiplica¬ 
tive inverse). We also have NjjjSSSCQ ; 6 ^ also has nice r; order“ 
relation (i.e, we can say whether one is bigger than the 
other) . 

The Properties are: 

1) Given a,b j£Q, one and only one of the following holds; 
a K b, a -b , b < a . 

2 ) a t b, b < c ^ a 4 c 

3) 0^3,0 4 b t> o < ab 

4) a < b a+c < b+c 

We will be forced to consider a number system 
bigger than once we wish to use numbers in geometry. In 
this case our requirement is that every line segment must 
have a number.associated with it, namely, its length, and 
conversely corresponding to every number there must be a 
line segment 1 To consider all line segments at one time 
we introduce a line indefinitely stretching in both direc¬ 
tions . 



We fix origion o, a point of reference.on the line and 
a line segment OA to fix the unit length 1;. Hence OA has 
length 1; or, 0 corresponds to number 0 where as A. cor¬ 
respond to 1, Then it is an easy matter to find points 
which correspond to 2,3,4,......... .etc as we.ll as to. 

-1,-2,-3._.etc. How to -find points corresponding .to 

rational number? We 11, one uses the ratios of sides of 
triangles.. Fop. example, to find corresponding to 3/4 we 
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Let 00 be of length 3. Lat C* be the point in OA such that 
CC 1 is parallel to the base BA . Then length 0C ? = 3/4 i e 

c ! corresponds to 3/4. In this manner, we can associate ail 
the rational numbers to various points on our line. After 
doing that, are there Any ooint left on the line which do 
not correspond to any of the numbers we h^vt considered so 
far? To see the complexity of this question consider the 
following; Let x and y be rationale such that :< / '/.Then 
x+y i s a rational and x / x+y / y. Thus between two 

rations Is there is one-and hence there are infinitely cany 
(as the same argument says there is a rational between x 
and -yand so on and so forth). Thus it seems that once we 
"plot 3 the rational numbers on the line,there win not be 
any gaps left. But that Is not true- there are Points on 
tne line which do not correspond to any rational ( and 
hence to any integer or natural number). There is a Une 
segment whose length is.,*? - namely the hypotenuse of a 

rightangled triangle whose both sides have length 1. (Use 
Pythago rue- theorem). 

IJH ** \2 is hot rational 

P S “ W0Se “ 15 ratiom1 -- Wri-e 2 - = a , b where a and 

b are integers having no common factor. Thus 2b 2 = a 2 . So 
4/a. i.e. the ! 'crime factori 3 

o Wa _ ... , ‘ ctonsation of a- contains the prime- 

2. ;Ve-conclude that the prime factorisation of a also 
contains 2 (otherwise the-uniqueness part, of the Funda- 

Arithmetic is violated), m Otherwords ' 

?£■%?" Pr 2 ' /3 -back to 2 b 2 = a 2 we soo a 

that 2.. b , so 2/b. Thus 2 Is a . C o™ ^M 
and h . .. L common factor of both a 

and b, a contradiction. Hence theorem rU -a , 

can prove that mr~ f or a pt Vn6 “ Bll “' l ’ r 009 


O is not rational). 
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Hence we must add more numbers to ^ in case 
the members of the resultant set and the points on our 
line are in one-to-one correspondence i,e. to each number 
there is a point on the lino and then each point corres- 
pond/a number. This enlarged set of real number iR, (In 
terms of equations, we can say that we need to go from 
Q to dl as equations like x~ - 2 have no solutions in Q), 
The real numbers, it turns out, with resoect to addition 
and multiplications have the same properties as ^ does* 
Are there numb■ ■" systems bigger thanjji^ 7 e*g. 

o ■ 

to solve equations like x + 1 = 0 , we h-we to enlarge 
the real numbers to complex numbers. Just as reals and 
points on a line are in one-to-one correspondence, the 
complex numbers and points on a plane are in one-to-one 
Correspondence, He end quick survey by pointing out 
that in a sense wc do not have to go beyond the complex 
Pumbors for the Fundamental theorem of Algebra assures us 
that any (polyn< m’.al) equation with complex co-efficient 
Will always have solutions in the set of complex numbers 
only! 


I 
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, INTROOICTIQ'T TO St-.r i'UEORY 

MR.R.LYMGDOH 
LECTURER. SCHRT 
MEGHALAYA. * 

In Mathematics, as in everyday life we are of., 
ten concerned not with a single object but with a collec¬ 
tion of objects. For example, we hear about and speak of 
a collection of paintings, a row of seats, a herd of cat¬ 
tle, a crowd of peaple, md a company of soldiers. Some 
collections are quite srn .ll, such as a pair of shoes or 
a pair of ear - rings, while other collections may be very 
largo. The collection of c'rs on the roads during a Satur¬ 
day afternoon or all the fish in the sea will both be 
_ large, for our idea of site will clearly depend on the 
^number of objects .in the cUUntion. It would, of course, 
be..an advantage if we use or-- word only to indicate a 
collection or gathering, a.stead of many available, such 
row, herd, crowd and comp-ny. Each collection is an exam¬ 
ple c, what we call a sec, a word'we frequently use in 

this sense anyway - a dimer set, a set of chessmen, and 
so on. 

A set may be thought of as a collection of 
;e do not formally inf In,: the terms sot and ole- 


objc 
me nt 


The objects contained in a given set are call- 
ed members or elements of the set. 

One method cf naming sets is shown below; 

A - £ Bob, ri't Tom j. 

_ ^' S ^" S rGa<< A is the set whose members are 

dOd Bill 'Hnd Tom^ .i ^ ■ -i . . 

• lc.U-i.rs are usually used to 

denote sots. The bra res ' ■ 

c • ;• .- n] so denote a set .The 

names of the members e c ' IV- ^et" a-v iw+ ^ , . 

K - a jCt listed, seperatod 

by comas, and then enclosed within braces. 

the members of ^ ^ to list all 

,, c * °~ JXam Plc, it would be impossi- 

, ° 1St 811 the membGrs of the set of numbers grea¬ 

ter than 2, but it is possible to use a descriptive 
phrase. This would be written as; 
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B = the numbers q to p t 0 r than 2 £• 

The Phrase which we use describes a property 
which all the el omenis of a set have in common. This is 
often referred to as a characteristic property of the set 
An alternative use of the braces notation is 


illustrated below: 

7/ = * Monday, Tuesday, Wednesday, Thursday, Friday, Sa 
turday, Sunday l- 


Using the set V/ above, we ca-n say ; 

Monday is a member of W 
Saturday is a member of W 

Ue abbreviate the phrase ’is a member of’ by 
using the Grr.ok letter epsilon, £ , to stand for this 
phrase. Thun instead of the above we write : 

Monday E. W 


Saturday IF 7/ 

The slant bar, /, is often used to negate the 
meaning on a mathematical symbol. The mathematical symbol 
os therefore road, ' iv. not a member • of ’,.For set W<- we 
can then say : 

jupe jj£. \tj , 

April C'w 

The symbols denoting the individual members of 
a sot -are generally the sr*• 11 letters of our alphabet, such 
as a, b, c , d, and so on. 

So far we have talked about sets having one or 
two - lemerits at least. There arc, however, some occasions 
on which we think of a set. and then discover that it has 
no members at all. It is just as natural that a set has no 
elements as it is to have one, two or more elements. It is 
Certainly mathematically convenient to consider a collec¬ 
tion containing no members, as a set, and naturally we call 
It nn empty set. It is denoted by 0. 

SET.EQUALITY 


If A and B are names for sets, A = B means 
that sot A has the same members as set B, or that A and 
B are two names for the same set. The order in which the 
members are listed does not matter. For example, 
r .b,cJ ={c.a,b,} =ly-.j 



equivalent sets 


Suppose you hod some cups and some saucers q f 
one asks, .Are there more cups than saucers, h-ould you b 
to count the objects in each set to answer the' question, 
All you need to do is place one cup on each 
saucer until all the members of one of the sets have h 

If «• some cues left over thenthere 

esaucers than cups, m each case a cu , Luce •* 

with one, and ohly one, sauoor, and ZZlZZ- ^ 

with one, and only one, oup as „o say the sots arc ^tT 

one-to-one or that there is a one to hed 

tween the sets when thorn arc , * corres P°ndence be. 

saucers. there arc an equal number of cups and 

that of equal sets. ThnCt^’t-tT* “ th * 33 

the same members. Two oquiAlent‘sotstt T‘ “ ^ ^ 
members just so lonq as thn r - " x ist! a t *“***"*■ 
pondonee between them, dearly ol, . <»>**•»- 

the same number of element- o'l 1 equlvalont sots have 
number. For example 1 " 9 35 ^ finite in 

a ‘ b ’ C ’ d is equivalent to r s' t n 
C, d is not equal to r s t „ 

SUBSETS 


but a, b. 


Part of another set or ar-^s't^ ° f SGts that ar0 

C ° r arL ' ^ts within a sot. 

the set of all pieced bf^ 13 ° 10 3 r00m iS a SGt within 

^ every chair in the roo^sT* V” ^ ° bvloUS - 

a member of set p Th-i o ■ momber of SG 't C and also 

idea of a subset. Slrnilar ° xam P les lead to the 

' SGt A is a subset of Sr ,+ n; f 

member of 5 pf p ■ , ’ ° moans that every 

. _ , 1S "bo a member of s P + R r , 

1S used to denote u i , ‘ b-B. The symbo.1 of C 

CO IS a subset of a , set 

Consider the followlnq sets • 

lV' j T A f , s -H D^ lb /. 

■’re subsets of R R L . V’Of • Here A, B,C, D,S,T ,<t 

1S 3 SUbSSt ° f “self, infact 
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be verified that if a har « . 

XT A has n distinct elements it has 2 n 

subsets. 

UMION O F SFTR 

, . ... W ° ar ° aCcustom ^ J t0 Joining sets in our daily 
activities. For example, when you put some coins in your 

purse, you arc joining two sets of coins . the set of coins 

in your purse and the set of coins you are about to put in 
your purse, 

Young children will often place objects into sets 
corresponding to cob ur and will unite a blue set with a 
red set <-nd th^n Generate them again without much idea of 
the number of objects there are. These and many other exam- 
p les indicate that the idea of combining sets in some way 
is more elementary than counting. The simple combination of . 

sets wr have just mentioned is called a union of the two 
sets, 

I NT EBS HOT T ON OF SETS 

Suppose a teacher asked a class, »How many of 
vou went to tho game last night? ''Then several children 
raised their hands. Those who raised their hands are mein- 
,bers of the sot of children in the class, and they are also 
members of the sot of all children who went to'the game 
last night, 

Wo can illustrate this situation by using a 
Venn diagram. Lot A = j all children in the class Ip and let 
B =,| all children who went to the game last night L 


"N, 


/ 


A 


v 

o 








J 


B 


\ 


i 

J 


Then C = >a 11 children in A, who are also in B f 
is called the intersection of A and B and represented by • 
the shaded region in the figure, , 

It is natural that some sets,have no elements 
in common - such as A =«p,q,r 'is and B =/*,y, z j. , i,e. 

A r") B=0 'V 1 

Such sets arc; called disjoint, sets, 
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WVERSAL SETS 


Consider a problem involving sets in on 

blem we may discuss cars, it would therefore'be nece/”' 

o state at the beginning what we are going to co • 

Whether they are two or three or four Tolers l™*” 

This background set which contains all the sets\ n th ™' 

problem as subsets is called the universal set It ls H 
noted by y t is de- 

COMPLEMPMT 

to sets but a- To-n Sp ° kGn ° f Glomcnts w hich belong 

<"0 we know y- we are wi r + „ _ , 

preclsniv phouf h.c , ? anic to speak 

' iy ab ° ut those elements which do n -u- u , 

set; in other words the rm , 1 3 nul bol " n S to a 

pert to p ’ ' mplement of the sot with res. 


iam.E9UATI0® .IN.CPE variable 


dr.uc.vajpat 

DD, X /C 

wwodaya vidyalaya 

A ny polynomial equation n-f -i 

a linear equation. For exambl ’ ’ degree ' one ls calle( < 

2x+3=o. if an equation ha ' *^ +Z+3=0 - Xty + 7"0, 

not always possible to get "° rS . than ° n ° rariab l a it is 
x=0 ’ y=o, 2 = . 3 , and x=x=o a ^ lque section, for example 
the ttrs t equation listed ,Ol,rti0 "* ° f 

X= =f 15 th. only solution. Wo'shan “f ° f 2xW=0 ' 
equations of one variable o^ “ ^ 

called a «*<. V o is 

depends on the domain --‘-l & s ° lut ion of this equation 

a 3r,d b to be rational "n T ™ known *• If we consider- 

Llona 1 numbers then x - w - 

tiCn ° f the G Quation over the set f ^ “ S ° 1U “ 

can take only natural ^ of rationale, if * v 

solution depends largely on -h/ _ ^ * XUt * nee of 

n ° 5 ° lut ion over the ^ t of ~ . 3 * ° nSlder x+l=o. it has 

t of Natural oumbars aM „ 
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is the solution r 'Vor the sot of integers. Thus while solving 
an equation it is necessary ho specify the domain of the 
unknown. 'Solving an equation is like playing a game. One 
needs to know the rales of the game before one makes the 
first move, Vt shall list some of the rules before we solve 


any problem on equations. 

The solution of an equation is not altered by 
(i) adding any number to 1 both the sides of an 
equation. 

(i i) substracting any number from both the sides of 


an equation 

(iii.) Multiplying >r lividing by a non-zero constant 


both the sides of an equation. 

Lot us consider equations which can be reduced 
to linear. Consx hr tht • general form: 


ax + b 
cx‘ V d 


k; 




• ■d 


Hero the condition x £ is necessary to make 

G 

the left hand side of the - auction meaningful. Since cx+d^O, 
t.he given equation can be r< ducod as ax+b=k (cx+d) . 

ax+b - ckxtkd 


f 

ox ■” c kx “ kd-b 


r 

(a--ck‘)x -- led 

1 , ,\ 1 .. 

, 

r 

K'» u 

x “ ”a' cV- 



Lot us conslier an 

example: 


Solve - X 3 J~ 7 —2, 

x ^ 0,x is a rational 


SoJLut i an: 

bx - 7 _ 

.3x. 


or 

5x 

7 

— 

(3x) ( 

or 

'ox = 

= 6x 

+ 

7 

or 

ox ■ 

»■ 6x 

= 

7 

or 


-X 

— 

7 

or 


X 

— 

-7 


Hence x —7 is the solution of the given 
equation. Let us check whether the solution is correct. 
For this we replace x by--7in the given equation. 
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Hero = 2 

°r = - 2 

or = _ p 

' -2l 

which is true. Thus x = -7 is the solution. You may try th. 
following problems. ' 

(i) 4x + 3 „ . , „ 

2x"'Z'6 “ “ 3 > x T- -3, x rational 

(ii) 2~y _ 3 , „ 

y+7 ^ > y r •■‘7, y rational 

while solving the day-to-day problems where it is required 
to find an unknown quantity we follow the following steps, 

I. Hoad the problem carefully and identify the known and 
u nk n own qu a nt it ie s, 

II. .List the known quantities and denote the unknown as 

' X ' 


III. Trans late the problem into mathematical expressions 

IV. Identify the equal quantities and form the equation 

v. Solve the equation for a possible solution 

VI. shock the solution by replacing the unknown quantity 
. by the solution. 
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C.O"TF..£NT- 'EFBICHMRNIV FROiGKAM nIE ITS!. TEACHTisjg iQjf ■ 
! ^Tics (FPR wLmfwm- 

. J fVV E . n .U2j 3 ; -1993 . Tp£:jL6 :;; 3 r l993j, 


MR.K.M,SYIHM 


r. : ..'i. - : '. I. H J 


^ ^ ' '■ ' ' ' ■■ " " ' ' \{i)‘ 

The General objectives of .teaching Mathematics 

ape .to imoart ,to the children d:he ability to - 

.i). ■ n’t hi rile r • ’ : " A ^ ■ 

, ■•it) : reason " ■ ?? : r'o-trhn 

■ ■. ..... v . -rir/vf;!>■,!■•'■ \y.r-' A ! - '• 

f aa: l)' ' ex ^ reS ‘ s : '°no so If logically.. a ; rjd;,;S-yr.sth-fnati cal ly 
’"d ...' i /'t,v') 1 ' analyse l; ' 1 } ^'/ 

. 1 . : .• V.) ‘ • pay attention to tytpail^ . ,, f})t 

vi) he accuratV 1 ’ •' . f .. r 


r 1 


. ijnr 


the .’Vr.ibnr .System:.:*f]•//' df’t 
(j ■ ' ' ’, : " ■' . ■ fttxw 

" The n?/;nificence of the .terms, ; htyjfafoerh and/’Nume. 

, ral' ih".. i‘r d iff or once ♦ ■' '' ' ’ !, '' L 

. ’ , ' ’ ” • •*,/• »■ ;, r i 

flp r ■ 1 ■ ■ , 

Number denotes the idea of quantity , • ••• • 

NumC'.rf' l is the symbol tg represent the, 1 Number 1 - >'f yfr 
Different languages uses different symbols to 
represent the same quant try e.gu 3 (English;)-■> ,3( Hindi) ,/W 
(Urdu). ' - 

Also, different systems of/.Numeration ti'sed',. diffe¬ 
rent symbols to represent the same, quantity/number V 


•. : VI'", ! Five' 1 T 6 ns Hundred 

Egyptian system • ' ' ’ 11111... . ;' ?. 

Roman - •' ■: v; V , , \X , ; /aC of bp-: 

: Hindu -Arabic .system •’ - , b V 10 'v- ..■ .100 

1 Tfae .Hindu.»Arabid:• System 1 '-ivfa Ion ‘ f q.'j, 

Concent of' Place Value The 'system /uses. only ten symbols ■ 
call/ d ’digits’* vitv^OjiVF,-'-' ... ...... S ,.9. It ..use s .groups 

of tens, -and: .it Vs-based bn the concept of plac e, va lue lb. 

This concmt gives it the advantage' over the other systems. 
Because of Place value concept, it is possible to write 
any number, however large, by using, only the ten digits. 

.For example, to write the number ’eighty Eight' - 



x) Roman system - LXXaVIIj. 
ii) Hindu Arabic system - 38 

Place .Value Chart : 

Tens Units/Ones 

10 1 


Ten Thousand' Hundreds 

Thousands^ _ ____ .. _ __„_ 

10,000 1,000 100 


Each digit has a face value and a place _ - .value, 
Place-value depends on the place that to it occupies in the 
place value chart, whereas face-V;’lue of a digit remains the 
same, regardless of the place that it occupies. For example, 
in the number 88, the -face value of the digit is 8, but the 
place value of the digit in the Unit’s place is °xl ='-8tnd 
ih the T 'tens place is 8x 10 = 80. 


Pattern^ of writing n umbers : Rotation of digits 0 to 9 in 
cyclic order - every time wo. have a no. with ° s only, viz. 
9,99,999 etc, to write the next no. wo extend one more room 
ip the left of the place - value chart (pvc) and write zero 
(s') in the existing place (a) and 1 in the new place. 


Natural numbers, whole numbers 


Observations : (i) ' Everip no. is 1 more than the no,before 

fiy....~ 

(ti 1 ) To get-’the n ext number,we just add 1 
to the proceeding no. 

This fact shows that there, is no largest number 
which can be demonstrated by the possibility of counting 
of .grains of sand in the Sahara desert (say 1 ). The act of 
■counting is actually the ’matching’- or ’pairing’ of a no. 
(natural no.) .with.an object.. 

. Pib® a and on one. side and pile of numbers on 
•another side .and matching or pairing each grain of sand 
■ with a no, 

, Writing of a number in the Expanded^ form signi¬ 
ficance, - ■ ’• 

..No largest Number ~>pvc 'can be extended indefini¬ 
tely towards the left hand'side. 







Decimals : a n ., 

^ place m the Pvc is in +- 

place on Its right .. thousands ls ,n . the next 

m 10 times tons and so on. Conf ■ ^ hundre d s , hundreds 
way, we see that the pvc can -i the ar g^ment in this 

right of the units place indefinite’ t0Mr * ths 
PVC bcco'nos .. ' Y - hence decimals .Thus 


./ulhousands f HundrodsI Tons] n„ -V *CT — . 

" 1.000 100 '” l J*™* 


point l/lo 1/1Q0 


.Metric "ustem 


the above PVC. Th"° J ;; n ***** ~ that ls . on” 

an.-, c ,., ci+ . y „ th,r unl ;: 1 xHrv jT b * wie9ht 

a nd l. it re ( 1 ). metre (m) , Gram, (g) 

I-..i.l ? = 1000, Heeto -_lno ■ D^ca -In tt •+/ / , >, 
n-ri -1 /In / ’ Ca ~ i0 » Unit (m/g/,1) 

■ - 1 - 1A °* C ‘- nti =1A 00, milli =l/l 000 . 

^'...Multinlus :Wha+ 5 s fsctor;a ? d what ls Multt u , 

The factor Of 6 are 1,0,3, and 6 

6 IS a multiple of each 1.2.3. and 6 

1,2,3,4, 6 and 1.2 are factors of 1 9 t-f 

-U, ur.) ot xf we devide 19 

M ’ M ' 6 & 12 t0 — binderi. si!! 

1) If a number 'b- is a factor of a number bv , then 
Mvidod by » b» gives the remainder 0. 

) 1 is a factor of any number 
liilAny number is a factor of itself 

1V ^ , "' i ' 15 n factor of ; M and «b> is a factor of t a t, 

then a r.- b. ’ 

; l D’. compos itnumbers : 

categories*" CUSSlfled lnto dhe Allowing 

* l\ 

\ lumbers having exactly one factor. 

' f T! two factors. 

i i i ) '? 

' ! * more than, two factors. 
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a') The no. 1 falls under category ( i) 

b) 2,3,2,7,11,13 .f'-ll un’or category (ii) -they 

are called Prime TT u;'nb>.rs 

c) 4 , 6 , 8 , 9 , 10,1°.,14. f'll uni-r eaten>rv (iii) -they 

are called Composite ' T vf. 


Definition of Prime : ii u' • 


, C ammo s it i "unit - r s : 


Twin Primes ", 
between them e 
71,73 are twin 


Prime nos. bavin''' only one 
n 3 ~ • s 7 j i ] 3.3 "17 In • an 

primes bo1nw 100. 


C-otnarb.tr no. 

31 * A 3. /43 • OQ Al' 

3 9 * **' ) '9 '■■' L j 


Relative Prime numbers • If tlv-irP' F is 1. 
Mu It ip 1 icat ion of Into qr rs ; lb \ 1 c of s ingns ■ • 

We know, 3xb = ' ; t H-'l =1 : ' 

• *« 4x( ~ (■ - 01( • •'■) t( ■ ) 

= -30 
= -(4xP) 

Consider (;-4) x 3 : ’7o h^vo 

(■"40 x 3 - 3x(-4), (why9) 

- (■-»4) + (-4) t( -4) = ”12 
= -(3x4). 


* ‘ (tve) x(--ve) = (-vo)x (fve) - .-ve .. (1) 

Alternatively, (through pattern), 

3x3 = 9 ) 

2x2 = 6(9 - 3) l 

3 x 1 ~ 3(6 3) -5 decreasing successively 

3 x Q = 0(3 « 3) ) ■ by 3 

3x( -1) = ..3(0 - 3) ) 

Multiplication of like signs - 

Considor (- ve) x ( - ve) 

Let us find out (-3) x (-2) 

Observe the following : (~3) x 4 = -12 £(--3) +(-»3') +("-3)^-.: 

(-3) x 3 = -9 i. o . one (-3) le^s. 

(-3) x 2 = 

(—3) x 1 = —3 
(—3) x 0 = 0 
(-3)-x (-1) = ? 
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Wo observe that as the 2nd Integer decreases by 1, the pro 
duct increases by 3. ihcreforo, the product (-3) x (-1) 
should 3 more than 0 i,e, 3 , 

Similarly, ( .3)x(..3) should bo's more than 3 i.e. 6.,so on 


T hui 


! v 


■-'Ox (-2) -6 t(3 x 2) 


The. Di...tri autivo property of multiplication over addition 
also helps in arriving at the same result. 

-We have, (-3) x 2+(-2) = -3 x 0 = 0. 

o r j ("*3) x 2 + (■ *3) x (■... 2) = 0 
or, (--h) + (-3) x (-.2) = 0 
or, (..o) +? =o 


want to find out - 

■ What is to : 

the sum may be QO 

"The answer : 

Honco (■ >3 ) x ( ■ >8 ) 

“ 6 = +(3x2) 

nt Fractions : 1 

-.1" i 


:x * 

1 - 

?./4 ... 
i ■ c *3. 


4/8__ 

• .t • ) 

1/8 1/3 1/8 








1/8 


2/<-'!, 4/8 represent the- same quantity ( in this case the 
Same length) . They are kneon as oquivalarrt fact ors . 

(i) T.l both numerator 'er! denominator of fraction are 
mu It i pi jo i or divided by the same quantity (number), the 
value- of the fraction Is not changed, it is. simply changed 
into an e^guiyalpnt fraction. 


Consider 

0 /g 

■~i 0 j 

3/' 

3 which 

one is 

2/3 

_ 2 

x 5 

_ 10 

\ 

f 

3" 

x a" 

'15 

< 

I'. • 2/ 

3/5 

il 

.p]co 

x 3 
x *3' 

„ 9 

1*1 

< 

' 

1 

i 


3 


3/5 


By expressing as equivalent fractions with the same deno- 
minator/numerator we can easily toll which is greater. 

Consider, 2/3 + 3/5 

Converting them into equivalent fractions with 


the some denominator, we have 

2/3 + 3/5 = 


3x3 

5x3 
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_ - 10 + 
10 

_ 10 + 9 

' ' To '" '' 



i o 


o 


Usual Process ; 

2/3 ± a/5 


/Quotient of 10 3 

2 x(5) I 3 X 5 103r9_ 19 

15 15 15 


or. 


1_ 

15 


That is, when we add or substract fractions, we simply ex¬ 
press then as equivalent fractions with the same denomina- 
tor (LCM of denominators) and then add or substract the nu¬ 


merators . 

HCF by. < cprrti.nuod division, ynothod .Why.J? 


HCF of 18,30 is tho same as findinq the length 
of the largest rod that can measure two rods of 10 cm and 
30 cm. an exact number of times. 

A ..... 30 cm .... B 

C ... IS.cra.... . .3 

3y cutting a larg-vo rod into pieces each equal 
to the length of the s malic rod, we get one piece and a 
length 12 cm is left as below : 


A 


_.18cm. E 12 cm. 

G .1,8, era _ ^ D 


’•Vo dovide 30 by 18 
18) 30 ( 1 

. AT. 

12 


the rod which will measure 
obviously measure the 13cm 
The required red 
tion of the larger rod i.e, 
no. of times. 

Next, C I o bjr, 

12cm 6cm 

B ■ __ ___ ,12. cm 


CD an exact number of times will 
piece of AB an exact of times, 
must measure the remaining por« 
18cm (smaller rod) an exact 

JJ 

■ * ■ “ Next 1 we devided 18(the 
1st divisor) by 12(the 
B remainder) 

12( 18 ( 1 
12 


By the same reasoning, we get that the required rod must 
measure the remaining portion/of CC i.e., 6cm and 12 cm 
and exact number of times. 
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■ c. now cut the 12cm piece into pieces each oqual 

to the length of 6cm. Wo net exactly two such pieces and 
n o ; i c r ■t i. o n 1 c ft oyer. 

.6cm ' 6cm : 

f ■ Next divide/ 12(the 2nd divisor) 

■ "- Cm . by 6(the 2nd remainder) 

6 ) 12 ( 2 
12 
0 

Obviously, the required largest rod that will measure both 
the given rods an exact number times must be of lenorth 
ocm. That is, the HCF of 18,10 is 6 .Hence the process''Con¬ 
tinues. ' Division by zero is not defined. 

Base 2 or Binary system of Numeration ; 

Present system Decimal or base - la system 

because there are ton symbols 
or digits and we use Groups of) 
Ten. 

In Base .. 2 - Only two symbols viz, 0,1. . 

And Place value is in Groups of 2. 

Place Value Chart. 


; i \ \ 

Thirty’ Sixteen ’ Eights ’ Fours , Twos 
twos ’ J } J 

*"*■ ..i" ' . .t.h*' •— ’ •).-. 

32 i 16 j 8 • 4 12 


9 ? 0 

■ a .. . s . . 


.. j , ..... 

j r 

i ' : 

1 9 

t. .6 


. •- .. .i... /- 


i Units 

1 * 


1 ■ ... 

? 

: o 


Vi/e write 2 after below a no. to indicate that is in base 

r «.. | -• ■» «- - * 

2 system. . 

To convert a numeral from base 2 to base .-10. 

Express the numeral in expanded form. 

Example ; Convert 10H01.. as a numeral in base - 10. system. 

ft 

Writing the numeral in place value chart: 
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+ 1 x 2 3 +1 x 2 2 + Ox 2 1 


(i) 101101 = 1 x 2 5 + 0 x 2 

2 

+1 x2 = 1x32+0+1x8+1x4+0+1x1 
=32+8+4+1 =43 

(ii) 111011 = 32 + 16 +8 +0 +2 + 1 =3Q 

2 

1°,..PPpy.® r ^^a„numeral^from base - lp to base -2 
. s q We devide successively by 2 until the last quotient 

: Change 59 to a numeral in base -2. 

Recall the positional values in base ~2, viz 

Units, Twos,Fours,Eights,etc.divide 59 by 2 . We get’a 

quotient of 29 and remainder 1. -his means that there are 

29 two's in 59 and.l unit. We write 1 in Units place. W e 

next distribute 29 twos in the other position values of 
base -2, 

29 divided by 2 gives id as quotient with remainder 

. - * US ’ 29 tw0S contaln 14 four* and 1 two. We write 1 i„ 
to, s l Place and so on. 

2/59^ 

2/^9, 1 UJnits 

toil,.i . 

Thus 59 = 111022 


A? .. 

2 ii., i. 
2 / 1 , 1 

• , 1 

Exercise: 


t) C.Pnvert to base^ ig 

U, 110, 111, 101,1 lOlfuool, etc . 

2 San™.rj_to base _ , 

4 , 12 , 23 , 14 , 68 , 33 , 29 ... 


5i v l s .i°n of jfractions 

, ‘ ■ -XT*-«--rn 

2/3 + 3/4 = 2,{3 _ 4/3 

3/4 “ 4/3' 

= 2/3jc_4./3 _ 2 
! 3 


(to make D? = 1) 


8 

9 


Renee 2/3.=3/4 = 2/3 x 4/3 = 8 / 9 . 


‘ ■<*!. 
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THE HI3TORY OF MATHEMATICS 
--ITS T EACH I 3 AHD EFFECT 


Sy noy>s i s 


DR. B. K. DEV. SHA.RMA 

... 


The History of Hat.hematics is rightly said to be 
the hi story of our civilization, specially as regards to 
the development of science and technology. Through the tea¬ 
chings of history of mathematics, it is easy to know the 
nature and role of mathematics, its growth and spread and 
its involvement with other branches of knowledge, not only 
from its outward manifestations but from its internal te- 
xure also, Infact, the abstractness of mathematics have 
always boon a dominant force through its practical use in 
the rise of scientific and technological world. So such 
thrilling and useful, history of mathematics if told to the 
learners in the classroom situations will inspire them 
(i) to avoid avoidance in mathematics, (ii) to get rid of 
fear psycho' sis tamed in the name of mathematics and also 
(iii) to inculcate love for mathematics. 

The history of mathematics has several value's'Tgbme 
of which can be stated as follows:' . v' '• si " ■ 

* 1 " * .* '* 

(a) Through the history of mathematics it is possible to 
present the teaching unit as a dynamic and progressive sub¬ 
ject creating human interest. 

(b) Through the discussion of history it is possible to 
exhibit the utility of the subject, removing the faulty 
notion that methematics is a dry subject far away from 
life. 

(c) The romance of discovering the topics can help the 
teachers to remove the monotony of the students in the 
classroom teaching, 

(d) The knowledge of history of mathematics of a teacher 
can command respect from the students adding something 
to the personality of the teacher. 

(e) Many terms, concepts and conventions can properly 
be understood or explained through the discussion of 
historical development of the topic. 
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(f) The discussion of history of mathematics helps to grade 
the subject and to establish correlation of mathematics wi-fy 
other subjects which is very necessary to show the impor¬ 
tance of mathematics. 


(g) .The logical and systematic order of the subject matter 
can be established through the discussion of the history 

(h) The history of mathematics roverT'v a very important 
fact that mathematics an essential subject for the growth 
of our civilization, specially the science and technology 
achieved today is nothing but a man-made science. This 
spirit if properly exhibited will encourage the learners 
more towards learning of the subject and inculcate the fee- 

ling that he/she too can contribute something towards the 
growth of mathematics, 


Tor example, the historical review of the develop¬ 
ment of the numeration system, metric - system of weights 
and.measures, logarithms, computers etc will always encou¬ 
rage the learners to love mathematics, Similarly, the con¬ 
tribution of the ancient Hindu Mathematicians to the deve¬ 
lopment of mathematics will inspire the learners. The con¬ 
tributions specially by Brahmagupta, Aryabhatta, Bhaskara 
and Ramanujan are relevant to school mathematics, 


Thus we can aptly remark that 'Ho subject loses 
more than mathematics by any attempt to dissociate it 
from its history 1 .Then discussion on above followed, 
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IMPORTALCE OF 'i"EACHT'-TG MATHEMATICS AT 
ELJEME'JTARY STAGE 


DR, M. W, PA HD EY 
FIELD' ADVISER 
( *r.ERT^TIILI0NC 

Mature : 

. iat.nematics is t a Ike i in terms of ’Science of Qua n-« 
Tity an r ’ - o a o e 1 , Inf act it is a systematised, organised and 
exact branch of Science'. KMnt even explained it,as the 
ejate '//ay to all. Sciences' . Its study puts a man on coherent 
thinking and lonical reesoninq. Mathematics helps a child 
to apply h i s mind to receive, collate and interprets the 
ideas and themes pained from various sources of life,. It 
drills the brain to conceive exact nature of thinking and 


apply !'.ho re a non inn, Its studies provide comprehensive 
knowledge and disciplined mind. 

DR'ibbert says, ’Mathematics is always full of life 
as-there is always an abundance of problems', R'eyl explains, 
'all great battles of Mathematics and Physics are fought, on 
fields of characteristic Zero'. According to MaxwellMathe¬ 
matics is the art of saying the same thing in many differ 
rent ways’, ’Mathematics is engaged, inf act, in the pro¬ 
found study of art and the expression of beauty' says Mr, 


Shaw, 


Mathematics has many explanations to offer. It is 
full of life, challenges, problems and encourages the rea¬ 
ders to confront them with courage,convict ion and patience. 
In numeration it battles out at Zero unlike physics.In the 
field of aesthetics, it is known as an art,recreation. It 
offers a beautiful explanation of natural phenomena and 
phenomenal description is done by performing mathematical 
activit ies . 


Concept • Meaning ; 

The children are in the formative period at this 
stage. They are in the process of development - physical, 
mental, emotional and social. They observe, makes hypo- 
"theses, experiments and draw inference. This creative 
brain always needs explanation to facts and visions ob¬ 
served outside. The fertile brain of the children keeps 
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its cells open to receive os much knowledge as it Is possi¬ 
ble at this juncture. It will he only mathematics which can 
control, expand and explain the mind of the children as 
well as their'behaviours. The continuous doing of mathema¬ 
tical sums leads to acquire numerical ability, to culti¬ 
vate a right, type of habit,attitude, intellect and aptitude. 
The continuous practice of mathematic is very much needed 
to develop a child into the full fledged man because it 
shapes the activities and behaviour of growing adult at 
school and college stage. 

Mathematical activities train up the mind into a 
perfect disciplinarian. Schult re subscribes these views 
and thus says ’Mathematics is pri narily taught as an account 
of mental training it affords and only secondarily on 
account the knowledge of facts it, impart s 1 . Mental trai¬ 
ning is highly essential for enabling to function like a 
human computer with reason. Locke understands, ’ Mathematics 
as a way to settle in the mind a habit of reasoning’ .Here 
a child can apply his knowledge and mind to the fullest 
achievement whatsoever is. 

The pertinent question remained to he answered. Is 
the teaching of mathematics all that necessary at. every 
stage after putting much efforts, time and money? Should- 
it be made compulsory and thus included in all the curri¬ 
culum for teachers and students to involve to such an ex¬ 
tent? These questions need explanation to the utmost sa¬ 
tisfaction of the teachers,students and guardians . 

The teacher first have to get convinced with the 
needs of mathematics teaching and then he has to convince 
the concerned jbarti.es. He should develop a keen interest, 
create a right type of teaching and learning situation and 
motivate the children through his skillful techniques of 
teaching. The discussion leads us to gather the fact that 
mathematics teaching has much importance and values. Let 
us discuss some of its values :■< 

.tactical values : Since the birth of the child ma¬ 

thematical processes are involved in some ways or 
o . wither. His physical, mental, emotional and social de¬ 
velopment take place on the principles of counting, 



37 


calculation and evaluation. The steps +h , 

m ° V0 fo ™=rd, learn mother t on , w t ^ "** to 

feelings inform of i crv , . .' Py blt . express his 

and Others; all Such articles -T faml ly'members 

Cally - T M* to the practical "or *” 

thematics which are'being *. lt ri l ^ V * l '“ °" ~ 
utility increases more with the'o" . 1+h “ bealnn ^- Its 
°r till the end. ’ '' °* child into man 

Hie educated man un-’prstsn'-iq'+i a 
matics to a ore at o>h- p .^ - ' tl,Q value of mat he 

and verbal numeration for thel-V^it ' „ 7 C ° Untin9 

pens that some of labour a, . # Sometimes it hap- 

cheated by their rnast*r"~ m, calc ^tion and thus 

that the mathematic ” Uy “ U ed 

the people whether ^ ^ n ^ 

**» whatever possible out of people ' 

Iheir children ash fl f tv v °l" 0 ” *" **' m 

need to purchase the toy, * “ P **‘ ?r ** much they 

keep the verbal accounts ^Th , their ■ choice .They 

explain their elders Thu- ca " .^’ enolture incurred to 

• P«t of mat. he mat i cs h s \Z U 

human beings. *" "*•*«***« instinct of 

taught at ZZ ° f 0 ’* fund *“ n *« 1 ru les of mathematics are' 

matic- n n w ’ en ' tar5 ' l * Wl * Th * *>»<*.„ learn.syste- 
m trc-Uly addition, substraction, multiplication, division 

«nUn g , weighing,measuring etc. which knowledge they are’' 

the i lnS w" COnm0n llfe ‘ Automatically they come to know 
importance and value of mathematics which make them 
ure about what they intend to do, * 

t , vo The ChUdren always Hke to play, do some crea- 

know 1 W p r ° n d ° ln9 SUCh things they practice mathematics 
ledge. The children observe flying of aeroplane in 
the sky.functing of natural elements as per schedole,wor- 
• ing or T.VjHadio,Computer which are useful and nertinerrt 
events in .our regular life. Such activities are occuring 
mathematically. Rightly A.G.Kemehy observed, -whether > 
man’s--travels carry him into space or into theoretical 
cience,his passport must be stamped with the mathema- . 
icians seal of aoprOval', 
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The children at elementary level understand the 
value of money as without it nothing can bo purchased f 0 6 
their uses. They learn loss and orof it, count inn, Der cental 
etc.and thus plan ahout their future to become adolescent 
adult, citizen of the society, state and the nation. They bo.’ 
come economical in dealings which have linkage with the 
social and state development. Napoleon rightly said <ih e 
progress and the improvement of mathematics are linked'to 
the prosperity of the State’. There is no ^nying the f act 
that . it is mathematics which knowledge puts a man in in-. 

ventive position. Certainly mathematics has practising 
value in man’s life. * ' 


2 . 


Va lue 

.. .. ThS ma+ ' hem '" | tics study enables a child to adapt 

e situation in which he was put in. It refreshes the 

Mta n t h r d t- etS rSart1 "' lnSilnCtS ln * *"** «»v. Locke feels 
hematics IS a way to settle in the mind a habit of 

Zrr * D01 " 9 mathe ' WtiCal — «U S the mind and 
' °" * xs * cl *«- » icntns rioht and positive 

Z ln learmrS ’ 30 that they can think,reason 

and pass on the Judgment Dronerly . The patlcnce ’ mj ned 

2 ZtT mt Z al MlCui,tl0n the child ln check, 

TZLTX’ZZT d,scl ” u '~ 1 -— a -th.. 

words rh f disciplinarian as ho is a man of few 
of action ^ PrOVX<te * hx ™ DO "' er to decide correct line 

The constant f'vorricoo 

to think reason be ' '? mi r,evel °P Vomx 

•to reach an e„rt sold '7°’'**’ 8 * ln Pr ° bl "9 capacity, 

results ind f t ’ t0 verif y and cross-check the 

xssuics and i.o bo accim + r in ■, . 

such activities a v,Z l ™ 9 Wlth the Problems, 

not qo astrav nther " Rnd *° th * doGS 

Xhe involvement of ch T^H’th^ dUClPU " P *‘ 

perceni:;: l : d ,:: n D ::::: i c : bu “k tssts —tinq.dom; 

t- man to the 0.^^ rTTSZ ZZ”’ ^ 
would never be crude hut sottb \ !* ““themstlbs 

citizen of the soriet - " " ( - ar - ec ', kln ^ and a good ;;-5 

emense disci plina r y ^ tMOhln * h3S 



3 . Cu Itur a 1 Va 1 ue 

The laws and postulates of all scIshcgg ax’s 
based on the mathematical concents. Physics and Astrono¬ 
my being exacc science culminate all its useful ness in 
mathematical calculation?.The comouter science,the modern 
most desired, field of study represents the totality of 
mathematical behaviours and its study creates a culture, 
the habit, way of living and 'om-f.Toning and systematises 
the role and actions. it helps in un-de-rst?.n r ’inrj the so ¬ 
cial evolution and its functioning. The social set uo and 
stratification are bass: 1 on rn'i'cen^tic^l norms. 


F,G,Smith, so a.- 


’COOT, 


felt th" 


nave 


reached a point in almost ever"'' sphere of human act"’vi ty 

and quasi achievement whore- alt- ma 1 ori-'-.v problems o ' bus- 

siness, industry and government, ova H? formulated a:d 

presented as systems of mathematical Ionic’. All works 

of life are so augmented with mat he mat i ca 1. compulsions 

and considerations that the children at elementary stage 

need to be brought to such considerations.Thev, need tobe 

J -lv 

civilised,advanced and organised systernaticalilho succes¬ 


sful launching of I NS AT --2B from French Guana base- on 
23.7.93 has influenced the minds of the entire nation 


specially the children. The atmosphere is surcharged.The 
children so need to be properly guided to create a class, 
a homogeneous culture to enable every body live free 
from tension. 

The history of heritage and culture ha s'been 
preserved in chronological order based on 'mathematical 
recycling so its teaching at all level is immensely use¬ 
ful. The aesthetic senses hidden in cultural .arts,music, 
painting etc with all postulates represent the central 
"theme of mathematics teaching for which the children are 
very fond of. It is mathematics which cultural value and 
importance is worthy to •prescribe , Mr „ jV'MA .Young right¬ 
ly remarked, ’were its backbone (Mathematics), removed, 
the whole of material civilization would inevitability 
collapse. Mathematics develops cultured citizens who. 
can. deliver good to the society’. 




4. Sc i entif i_c Value: 

The Society is ever dynamic and so its courses 

are changing rapidly on the basis of tho requirements .There 
is a 'vide expectations that the children at elementarv ” 
level must be sounded with scientific understanding which 
they can utilise in society rebuilding. 

As the children have not probing mind right -from 
their birth they act enquisitively 'sclontif ica 1 ly. The 
scientific courses follow mathematical calculations T he 
whole day children’s activities arc guided strictly'by 
the mat. ica 1 Processes which ere very much scientific in 
approach. 

The laws of physics,chr-nlrtry etc arc derives] ma . 
thematically, The computer oocv, principles of mathematics. 
The space satellites,so-sMz.appolo are designed,developed 

and launched in tho smr^ -i- -,-Un „ . 

■ oV1c - roach various dist inations 

a nd purposes which i nvn 1 a r. -\ ...... 

‘ n 1,701 • ! -° ! of permutations and combi, 

natrons cure of disease by medicines, surgery,flying 

aeroplanes,running of the trains with high speed,func 
roning of ‘.’/..Radio arc creating curiosity m the chil¬ 
dren to know deeper. If such realisations are n-evailino 

certainly interest of learning of . ma thematlcs soientifi-' 
cally will emerged. ' 

Fm . Mathematics has created a vast area of its own. 
Emergence .of new values + -pnd' . 

old tnci'r 5 . ' J " n, ‘ |3 ** ltln Q. "'ays f^om many 

old, traditions are takinn nlacc- bn + n . , ... . 

-Tuii ,udCL ,uo to ohenm.no etti+ude 

o man after Judging its utmtv after careful consMor,.. 

n • The inan is becoming economical r dnii-+' , 
what does it mean 0 t- l - - ^.ve, nrocise- 

, i_ . . • U - ’ hR hogmn s, culture, C i vi- 

1 .1.2 at i°n now stand for sc—, r . . ’ 

anH . A vU na ’- n ° scientific 


and mathematical knowledge, 


rif e - 1 of If - hour 


1: o do- - 


velop technology end to transmit It to a U of , 

man life for maximum nnin. ^ Te wr i ... ‘ 

culled steps towards boosting the social economy So 

*® lenttfic ‘-m.ee , houli be tauoht 

xo the chi 1-Iren at elementary star-.. 

5 Re 1 ate d Values: 

The children have abundance of energy which 
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needs to be channelised. They are clean slate,clean hear- 
ted. They need to be inculcated right type of habit,atti¬ 
tude t values, sense of proportion etc, in a systematic way 
without hurting their sentiments. The children should be 
economic , less expensive and value the time which never 
comes again. The postulates of mathema + ics should be ex¬ 
plained in a positive wan' to bo valued bv them. 

The proper study of mathematics creates artistic 
frame of mind. It leads to acqu5.ro the rower of concen*-* 
tration,live simple and economic life, utilise the time 
and opportunity properly, do duality wort, become self 
dependent,acquire the power of. discovery and explanation. 
In plain world we can conclude that teaching of mathema¬ 
tics leads to comprehend ’ s r -nor' of integrated value by 
the chil iron at elemenf n ry ste'y , A mathematically train • 
ed child becomes an original in Ion lings. 

6. Edu cat ion-a 1 Values *. 

Everybody knows the minimum uses of mathematics. 
But in modern life when science is making fast progress 
and becoming a house hold practice, the knowledge 'gained 
in a haphazard way will not work. It has to be tauaht 
regularly and systematically. The' students need interest 
to study the subjects, so education is to create an- inte¬ 
rest and fondness in them. Mat.be natics has become’ an inte¬ 
grated part of teaching right from class I therefore, the 
method of teaching tools and techniques etc have to be re¬ 
novated. Infact teaching of mathematics have limitless 
value which can be substantiated through educational prac¬ 
tices. 

Function,Aims Objective 

■ The subject taught at all levels in formal setting 
have certain aims and objectives to be achieved, Mathe¬ 
matics teaching is not an exception as it has got much 
clout with human life. The aims and objectives some¬ 
times get synchronise with the function of mathematics* 
Inview of this we shall discuss both simultaneously,. 



42 


The chief aims of teaching mathematics are to i r 
crease knowledge and skills, inculcate intellectual habits 
(pursuits) and power, cultivate desirable attitude and ' '• 
ideals, foster a habit to concentrate, create no^er to think 
and reason, stimulate the children to he creative,art 1stic, 
f air, culculative and timely. The objectives differ from to¬ 
pics to tonics and thus are tried to bo achieved durino, 
classroom teaching. The objectives of teaching geometry,al¬ 
gebra , arithmetic so will certainly vary. The achievement 
of objectives helps the teacher an-' 1 learners to improve 
their educational activities as per the demand of the stu¬ 
dents and t h e cj u a r d. i. a n s. 

Infact the fund ions of mathematics become the 
aims and objective while doing its in practice. The follo¬ 
wing are the chief function:; of mathematics at elementary 
level. 

1, to develop interest to stu b/ or to learn mathematics 

2, to develop power of solving problems in .daily life 

3, to discipline the mi n , behaviour and activities of the 
child. 

4, to prepare the child to acquire the habit to ivcomo 
economical, purposeful, productive, professional, scion 
-tif ic, creative and construct ive . 

5, to prepare the child to take up hi qher mathematics ? n 
further classes, 

6, to develop a , frame of mind L .o explore , invest i pa + o 

as 'mathematics is the in dispensable instrument of ell 
physical researches' 1 • •herthclot. 

7, to cultivate a rational and responsible man through 
mathematical processes. Infect ' 5 in mathematics we 
find the primitive source of rational.itv and to mathe¬ 
matics, must the biologists.. p-sort for means to carry 

\ 

on their researches r Comte," A, 

8, to develop a rioj a r scientific attitude ,ap 

titude and the wi;ll;r r to-./ labour hard for certain 



S U 


cfains, 'it creafpq +l _ 

climate in. which science and uZn^lo^ 11 **™ 1 
T he elemental ,, , ° ,Y C * n fl °urlsh' 

i thPlr aff «« ’1th cool " nlM C , 1 ’ 1 Wr0n nee ' th « handling 
° y nSed t0 *» Properly dlwc+el’s 'h"^’ l ^* and ««». 
mxima * aft ® exploiting ° hat they can achieve 

15 3 Pla “ ^ mathematic^^ h ! P ;T tUr,ity ^ h ™ d - «.» 

as a frion, . Xdn should disH-,o-g 

Philosopher and o u <d„ T , ' ‘ ‘ iqe their duty 

Ohing modern mathematic- v ;' . -" 5 - The utility of tea- 
ne5t ■* this levd. " " ' -° explained ip right ear , 
Mathematics n S ... 

doing, functioning th1 ,’’.present, Whatever one is 
cess os. It. means every vo- -t;.. f<>1 l0WS "^hematica! pr0 „ 
with mathomnsicn 1 c.alcn’* 4 -_° raceec ' e d an d acceded 

35 •"!»*». bU^smtlh^nor! 1 ^ T Un5kUled -«<* 

Small -iii ’ ---tj a. opl<'f)ig>np r's !.■ 

" ldiL 3 U. use I'm+homsx ■ „ , ■ Pfc - J - biq or 

wa de calculates his wooes »**«*ion.Th. ’duly 

hating and been the access T n ~ ^ «° tha — 

lmP ° rtart « thus useful „ dVto dTS! lC * 18 Wry 

Mathematics Curriculum A + 

..... : v u uu no elementary 'Level 

The children need inten-mi-nd i n , 

tellectual front to face the chalini J 

knov ' hhe importance ^ Ufe ’ rb9 y shoulr ’ 

° f ---hematics has been + 

Sc h°°i curriculum un to f:i a - -1 £ "? ' Ch001 ^. ' ' 

.grated form, mathematics ‘bei, w J'VT 1 ■°- ln * e - 
jects. * '•“ e 1 om ;'Ulsory sub- 

Th e children wno nr- *- volvrH • 
mathematics : e;rt , njT1 " 1/=J '* Scicncx and 

i* j. li j. DQ j. ro r n "ip rn • -»— > 

s ysto'matisod hrgjn ,. c ": r;a1 ' ilI y will cot a 

d<s; >l with the nroblen- c - ' ' V aPoroach to 

(KPE 1986) -cerr ha ; , :V;! P8r 'f* S "' <V,, .«y on Education 
Class T to y x 7 , ha r Pl,OUShed the mathematics books from 
XI1 Whlch a “ «ry good and worthy to read. 




These books contain modern treatment of ma+homatical topics 
to be taught. 


Mow a days, emphasis is given on tenchtnci apoli-, 
cation side of mathematics. As t^is « s generally known as 
space age where most of the developed and developing coun¬ 
tries do researches after launching their space vehicle or 
satellites, the studv of mathematics becomes more nert.i . 
nents. The knowledge will enable the children to understand 
the constitution and functions of such scientific equip¬ 
ments. With the sliwinq out of the time the importance 
of mathematics study is inc-*asi a«. d 0 the t»«ch*>rs have 

to be oriented time and anvi- to r-'Tesh and un date their 
knowledge. 



TRAI \iT 'T; MATEPJAL 


Introduction 


J - ■ tlLAR TANGLES 

(Prepared by Ish-var Chandra ) 
■“’ e - lT » Delhi, 


The concept of same shaoe anH 
i s very much visible in -n i- 1 ' 1 ' . e:LGn ^ sizes 

a particular t„ e ' an " "^ h ^- U.». of 
Hons, etc. end th ^ ***’ 

same shape, of course different Y ' k?"° 

naming that particular cla„ of " * “ h * lM US ln 

Practical S « May , 1 ^ ^ 

shoes.underwears, etc. having S^Z^ ZT’T’' 
Slzes * Similarly, glasses nn , ns , ’ ‘ oront 

needless rvrlp* ’’ ," 8 P °» Dlates > screws, 

M u Y ’ ^ 3 d r ' iany oth ^ i+oms ere avail a 

ble ha vine, same shape, and diffo-nt si^ s -, h " 

-/hen we see 


such objects 


V/e think of thei 


common characteristics/ 


TZTT' T fhat '" P03e ’ iP » Huiy finore. 

; : : ame .; haM - «•»»• th.t have the same share are ' 

... .. lmilar Tt» basics of such figures are 

srtUr rCC ! iUnear f1 - 9meS ln • Hane and the basics of 
■r rectilinear figures are similar triangles. 

important THe C ° nCePt ° f ' slml larity' is one of‘the most 
important concepts of Geometry as it helps m measuring 

sure a Y" a dl5tan ° es ,,hlch ot her«ise couH not be meal 
.\ A r,rt ' at SerVlce <•“» ^ the soience of geomet.nv + 0 
„. „ y - he use of indirect measurement, on the basis 
the principles of similar triangles. 

.. . , Thal »* < about *0 tJ.cU Is considered to be 

rlgin.to,. of this concept. He found the height of a 


its shadow by 


Pyramid in Egypt on the basis of length of 
using properties of similar triangles. 

Learning Outcomes 

After the study of the chapter, the child 
must be able to ; 

i Use the concent of ratio proportion and prooerties 
of proportion in unfamiliar situations. 



2« Define similarity of two polygons , 


rrianqles, 


j - - j. • 

3, Distinguish between ' similarity 5 an" 1 'congruence' 

4. State ant prove basteProportionality theorem ant ,t, 
converse. 

State and prove Characteristic properties of s imilar 
triangles, 

6. State and prove Pythagoras Theorem and its converse 

• Apply the concept of similarity of triaonles and Py... 
thagoras Theorem to ^ , in i.„ nwn , . , , ^ 

tances> . rmtno an now n heights an-i disse 

Previous.,., know ledge, re.cn x \ rp d 

1. The concept of ratio 

2. The concent or nnnrmv+ ;o 

0 . 000 , 1 .on, Properties of Proportion 
and proportional seoueir ■■■;■,, 

3. Area of a triangle 

Mote : The teacher must .civ? a pretest on +i 

. . , • [..>.iorest on the Previous 

knoV' r l.enge required. 

?.9nt'.cnt. Analysis and Explana"-ion 

[7 thG Slmilarity of t ' vo rectilinear figures 
) corresponding angles must be equal and'"’’ 

11 ' c °rrespondina sides „ 

The word -and' is Impotent . . 

are necessary 4 if onlv _ ~ n '•’ ,0 conditions 

ma ' , - Lt onl ^ one condition holds thr Fi 

may not Hp . * L ' |C fv'uros 


'* The textbook, i ria 
n ' Jres * In case of 
it ions holds, the o-'-her 


maY not be as illustrated 

is a speclai type of rectilinear f, 
triangles if 0 ne of the 

holda automatically. Thuit'JCf'y^^ 0 ; 15 ’ th * °‘ b * r 
finition of the siMlarity of A, ilC-t'*' 0 "" th * ^ 

booh. Re5t ° r0Ceed ~ »*nU< no 1 in th* text 

Common istal-es '-'iaco n cept-.v..s 

1. While expressing similarity +..„ , . 

. children do not folic, the' 0 l -**” 
Pending vertices. Per Bxample l‘ ^ 

15 not the same as-httn. ,• ' KB 
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2. Children find It difficult to )oc»to or u ot . 

responding vertices an i n r + ■'■‘ ermine cor "' 

in corfain circumstances' a* °' *-*"* 


PS 


/A 


i) --AX 


fi- AD3 

I3DC 


3. 

4* 

5« 


7. 


/’V ~ 7;: ii) --adb __ 

Teaching. Point, /Points_jof Bonhasls 

4 . In general two reel i l i n P gr. -c- 

lar even when thoVr'eV ™ V n0t *• slml " 

tria on)e s !*“ -ponding angles are equal.The 

responds ' tW * # ta «"■* if cor- 

1 --lngLes arc equal th«n +u„ 

4 ul 5 '-non they are similar. 

In general, two rectiUnevr , 

. ,, 11 near figures may not be si mi-, 

lar even then their cor™snondinn 

nal The f • i ' ‘ 9 Sllles are Proportion 

“ 1 • J-rie trianni« 5 n T -p c •. ^ i . 

which if ™ ’ 1 typG of f iqures i. n 

nicn ii corresoon -'i r,n -i-v- - 

thev a™ " ire ^nortional,then 

tnoy a.i.e similar. 


2 . 


Any t wo squares, equilateral triangles,cir cl es or re- 
L; n0ly30f1S h '" Vlr '2 "Ual number of sides are simi- 

Two^conoruent f mures are also similar hut not oonver- 

While expressing- similarity of t-m triangles In sym-. 

olrc form, the correspond!no vertices must he written 

in the same order. For example, with reference to the 
above figure, each, of ' , ■ 


/ 


1 • 


or 


AX 


AX 


A Dp / 


v-\G - - / oab or 


BDA is correct, ”t■ iever | 

■■'w' - F?Ap is not correct. 


C3A 


ABC il. 


Corresponding sides of s imilar triangles must be found 

ay locating sides opposite to eorresoondino angles 
(vertice's. 

The myth that ’Similar Triancles’ is a difficult 
chapter should be removed by orooeeding systematic 
cally as above. 

Learning Activi.ties 

Children may be asked to cd 1 n C t . si mi 1 a r obierts 
like marbles, leaves of a tree etc h|e0ts 

^ -H* *' ’f J a' W V Q 

Different Pupils. may.be askel to divide various 
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line segments in ratios like ? * •?, 3 : % 4 : 

3 i 7, etc. 

3. Let students draw f inures si^it-;-- 

•for example a triangle similar to a w *■■■ n t*? 
having its side double that of the ni’^n + ;• V. 1 * ::l:, n 
polygon similar to a given oolvqon h .vvin tv -w ■ 0 -p 
each side as 2'3 of the correspond! n'' n " •* V or"' 

ginal polygon. 

4, Let pupils 4raw two similar ifia-v !<••• 5 on : ^r-’oh oa • 
per and determine their areas Iv' cent* ••*0 unit nq-.ia 
res enclosed. Let them find the wt i 0 of t.h c -1 r **>rens . 
Is the ratio nearly the saw- os the r°' 0 o r the 
squares of corresponding si/’o-so 


Children may be ashed to draw a .right trit pole jSfcy 
ABC right angled at '% Let them dr'ev «nunros with 
AB, 3C and AC as sides, By counting the. unit squares 
enclosed, let them determine the arr q * + hene squa 
res.Is the sum of the areas of the : irst 1 *wn squares 


equal to the area of 'the third square 0 
Enrichment. Recreational Material 

Introduction to trigonometric ratios and problems re « 
lated to heights and distances mav he di sous so d f 
Evaluation 

Blueprint for the Test 

Content/Objective ’ Knowledge ’• Mn^eV , giq 1 \ AnpK • Total 

• .. t i 1 


Concept of similar- 
ity_ 

Basic proportiona¬ 
lity theorem 

Characteristic pro¬ 
perties of similar 
trla ng le s 

Pythagoras Theorem 

-j “■ 11= • ► - r 

Application of si-, 
milaritv in prac¬ 
tical ^situations 

Total 


! stand 
iq 


A 


lo 


3-0 

6 

. . • > i, 

4 

20 : 2 


Mote Figure-in cells indicate marks 


cat i on 


8 


6 

18 

10 

4 
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UNIT 


TESTS 


(By Ish'f.'ar Chandra ) 
NCERT,New Delhi. 


A unit test is not 
questions. To ho an effective i 
demic achievement, it has to be 
pattern decided in advance. The 
ry to be taken up for setting a 


jnst a random collection of 
nstrument of evaluating aca- 
structured according to a 
following steps are necessa' 
good unit test in mathema¬ 


tics . 


preparation of a Design 

The design of a unit test lays down the 
chief dimensions of the unit test. In respect of the 
desirn, the following points are to be considered, 
i) heightage to obiectives 

This means the selection of obiectives 
to be tested and allotting marks to each in view of its ■ 
importance. This is -a fact that all instructional objec¬ 
tives can not he tested through written examinations. 
Here, we have selected 7 knowledge 7 , ’understanding', 
'application 7 and 7 skill to be tested through written 
questions and left other objectives like 7 interest in 
mathemat ics 7 , 1 level op inci proper attitude 7 , 'acquiring 
personality traits' for the teacher to test through ob¬ 
servations . 

The student is sunnosed to have the know¬ 
ledge of mathematical concepts if he 

a) recognises terms, symbols, facts, etc. 

b) recalls terms,symbols, facts, etc, 
cj uses formulae/rules directly 

d) reproduces a mathematical process 

The student is supposed to have '-eve ton¬ 
ed understanding of mathematical concents if he 

a) detects errors in formulae, definitions, processes, 
etc. 

b) corrects e^ors in formulae, ! efinitions ,proce sses 
etc. 

c) discriminates between mathematical concepts 

dj gives his own illustrations of mathematical concepts, 

e) translates verbal statements into symbolic form and 
vice-versa.. 



O explains concepts in v<- . 

# t -II jjj.5 OWfl 

9) verifi^c . . u, ‘ 

mathematical results 

ability to t0 haW '•"•Up* the 

“ r ‘Honton. if he ' • J lJn ' ers * a ndino to unf 

S' srr :^- 0 '-?■ 

d °’ jUd9es tb. consistency ° f + ' he data 

;) .»«.«. .u^rxrr the d3ta 

- -loots the most ar ,, roaria+ ; l°i S01V - 9 problems 


f’) 

g) 

h) 


i) 

j) 


56lects the -most aonvoorinto *?. S ° 1Vlng 
points out fa lac ie s' ra8thod op Une of a tt, 

draivs conclusions ftr 

ttTO1 V). ~ i J ‘ re '' CeS f l* e .,reasons ded uc 

generalizes /■ , 

».»£’ n ’" etIV,ly5 
■'■ student i s 

in comou+a+ • , "" "UfPosed f 0 h _ , 

handlino -a• + ■_ ve developed sHr 

ln 9 matherjia* in -1 - '" ‘ " err,a ticnl i n o+„ ‘ 11 - 

,) ' t’-onres if t ,e ' •"*-*»»•«. and dra» 

•> ttrtt,;::,;-:-*;'""' 1 *’’- 

d ) measures flr ~ 1 1053 Currents with r 

p -\ , accurately Pn ., „ lth Ca re and cn PprI 

6) f^e hand f.'I, 5 * 6dil V 

!>• f l 9uw * faIrl 7,accnp-;t-i„ , , 

f > nautestoso • ndSD ^ 1 " 
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discriminate between closely ™ la ., oH 
Choice type, question is 

questions are bused UDOn fr#e response tod ^d " 
Essay type and short answer rom „ . ' , « s W>n*«. 

tree response and ^U P U ZT7 * 

matching type and mostly very V h „ t . * aUe ‘VP®, 

qory of fixed re sponse / In ^ 0 A " ^ ^ 

choose different form, of questions' for* inlt:!™" '° 

ted to each form have oCtoTT^? + ° * 


V of Q’irstfons 


iv) '.Voiriht-\qo > to pi f r cui ! 

correctly by more than V'" of the -^ U h<? S01vert 
» * "" - colyed correct, , !) ^ ° «*"*•> 

number of students it is 0 - °"' ° f th * t0tal 

»* of the total number of y„lo h . ‘ less th6n 

it is caned dif-ie,, n " ntS can SOlvo » correctly, 

. f 01,1 focisiop has also to be taken 

r h l : g th T ?«*"**'"< of 'ttfftcuUy level of quest! ns 

take so" t T t - In thG u "« that follows le have 

tions ° { aVera3e difficulty level, 30 X qu,,.'. 

• 1 icult -type and 70% questions of easy type, 

v) Scheme of Options and Sections 

, , + , In vlevv of remedial measures to be undertaken by 

e eachor, no choices (options) have been provided j, n 
e unit test. All questions are compulsory. 

Vi) Decision jabout the Time and 'darks 

Keeping in view the load of content and ins+.uc 
1 object iv > a decision about the time to be allotted 
and the total marks for the test is to be taken.In the unit 
total marks and the time are usually mentioned on 
h® top of each of the tests. 

ry 

r Pre .Para.tion of the dlue Print for the Unit Test 

A b lue print relates the d e tailsof the design 
concrete terms. It is a three dimensional chart, giving 
^he placement of questions dn respect of 
^ the objective tested by each 
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LES SO: 


PLAN -1 


SUBJECT ... ALGEBRA 
Cl/'SG .. IX 

LES SON UNIT POLYNOMIALS 
TEACHER'S NAME •• ISHVJAR NATH SING 


(1) General Aims 

(i) To develop reasoning, thinking and imagination power 
of the student. 

(ii) To develop interest in the study of Alqebric ex¬ 
pression and to acquaint them with the rules and 
principles of polynomials. 

(2) Specific aims;.. 


(i) To enable th°m to consider a special type of alge-* 
brie express? on involving only one variable. 


(ii) 

To enable them to anrd.v the formula 
exercises, 

to relevant 

(3) 

Teach!no Aids 



1 >olour 0ha Ik, Pencil, Dustcr etc. 


(4) 

Previous I'nowledge ?•. 



The students are expected to know the term,known 
and unknown quantity,constant. 

(b) 

Preparation :•* To test the previous 
the pupils, the following questions 

knowledge of 
will be asked 

(O 

What is degree? 



(ii) What is natural number? 

(iix) Which term is called constant? 

(iv) Do you know about monomial,bionomial and trimonials? 

(6) Announcement of Lesson :» 


The teacher ''/ill tell that he would be teaching po¬ 
lynomials. 

(7) Presentation i 


Teaching points 


(1) Explanation 
of polyno- 
mia Is 


Objectives Matter/Black Discus.., Remark 

and method Board /Tea- sion 

.c.hep work., .. . ...... 

To give Def--A f unc- ■ M for na-. 

idea about tion P(x) tural num~ 

polynomial, of the form ber i.e.l, 

the tea-* P(x)= ?s 9 + 2 ,4, P. . . . 

cher ".'ill a,x+ a ? x;., 

ask a quesfa x where 

tioh;(i) ab,a 1 ,a 9 .,.. 

what Is ra- are constant 

tional num- and n EN is 

ber? called poly- 

nomiaIs. ; 

W r ' ao,a, ,a ? ,are: . r 

also called 
c.O’"efficient. 



of the polynomials. 
Exampla : - 

(i) bx - 6x -I- 3 is 
a oolYnominl. 


(ii) 3 x - 2 x --I 

is polynomial over 
reel, Q 

(iii).3x 2x ■ 3 

is a 'veal nolyno- • 
mial, 

(iv 1 ) x t 1 is no 
polynomin 1 because 
it. is getting in - 
v'-rse i-ir-qree. 


(i)?-k-norida 1A 


on monomial, 

p o ly nomi.a 1 ha vi nq 

In nun- 

binomial 

on? teitn is cal- 

ber( 1 ) 

and trino¬ 

i ,>d monomia 1. Mo - - 

v ;u '• ,~i »n • 

the cof 

mial . 

nernia 1 ' for one , 

ficient 


For example - 2 , 

of 


7x“ r-'tc, 

x 9 - 3 
x ’ - 7 


( ii) ?,i nornia 1 -A 


polynomial, i riving 
two term; i. s cal.' 
led binomial. ’ bi’ 
stands for + wo Fn r 


example 4-gx,bu‘ v -+■ 
2 u,yx"~ ■- y ‘etc , 


(iii) A polynomials 
having three terms 
is called trino¬ 
mial. For exarnilPp 
x 3 +2x+2,tA.3t + '3‘ " c 

(iv) A nolynomial 
having all co -effi¬ 
cient as 'loro is 
called Zero polyno- - 
mials.For example 
Ox 3 -ox + o,0t- + 

0 t_ + 0 etc. 


( 8 ) Recapitulation 

(i) V f hich of the following functions arc polynomials? 
( a ) 4x 2 « 3x + 2 

( b > * •+ | (c) j* t + J3t (d) ■ 2y 3 + 3y 

(9) Home Work 

In the following, identify the monomiaIs,binomials and 
Trinomials ~ 


(±) 



(a) y 2 

(b) m 2 + 2m 

(c) + 6 - | + 3 + f (d) 7 (e) 7u 6 

3 Y~ ~2y + 4 is it a polynomial in y? 
Explain asepndinn -nd rl-r '• - 
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TOPIC 


LESSON PLAN ~ 2 

NAME : MR. J. H.. 1C JRBAH 
SET THEORY : 


(Elementary Theory ) 
For Class IX 


One of the branches of Mathematics is SET. In ge¬ 
neral / a set is defined as a list, or a collection or a 
class- of we l-de fined objects. The objects in Sets, can be 
anything : numbers, people, letters, rivers, towns, cities, 
materials, etc. 

The followings arc some of the examples of sets ~ 
i) The set of numbers 1,3,1,7 to 10 

ii-) The set of vowels in English alphabet: a,e,i,o,u 

iii) The students of Class If; i ( n , hick, Paul ,R-iclc, 

jjv) The set of countries in Eurone, England, France ,Spain, 

v) The set of even numbers : , V->,.e«,u..exc. 

We observe here that some of the sets of the above 

examples are listed by stating their properties,i.e. rules 
which decide whether or not a particular object is a member 

of set. 

Notation: Sets are usually denoted by capital'letters A,S,C, 

The members' in the sets are called the elements, 

which can be represented either by numerals, 1,2,3,4. 

or by small letters such as a,b,x,y,. . -; 

As for example, we write A — -.1,3,7,8^ .It m. ans 

A is a set which conslts 1,3,7.8 as Its elements v Here 

1 is an element of set A, 

5 is an element of set A, 

7 is an element of set A, and.. 

8 is an element of set A. , . 

i- n c he exnresse-d in symouis. 

The above statements can no 

also, as ... ' 

1 a A, 3 & A, 7 E-A and 8 % A. _ \ 

The symbol 1 E? means ’belongs to’ or hr an e era 

- **'* , 3l en use different notations or forms ip 

' We can also u tw0 forms of writing 

writing a set. Genevan, , 






a set. The first form is called Roster form or Tabular f nv , 

* ,... . • -- x utti) 

and the second form is called as Set Builder form. 

In Roster form, we generally define a set by listing 
its members one by one, seperated by commas and enclosing 
them in brackets or braces thus 1 • ’ 1 e.q, A = 1 9 ^ / 

But if we define a particular set by stating its nr:), 
perties which its elements must satisfy; for example, let 
B be the set of all even numbers, then we use a letter, 
usually x, to represent an arbitrary' e lament. " 7 e write as 
B = x : x is even .j and we say that ' ! B is the set of 
numbers x such that x is even' 1 . The notation ' is read 
as 1 such that' , 

This second form of writing a set is called the 
S^et Builder Form. 

As indicated above the symbol 'E 1 means 'belong*' tn' 
and if the element does not belong to the set, we use 't' 
which means 'does not belong to* e.q. M = 1,3,4 . Here 

2 t M. ' ... 

More examples we can give 
A = l 5,10,15,20 f 
B =(. a> e f i,o, U ] 

C =*-3,3,2,-2,1,-1,0 j 
D =|x :x 2 - 3x -2 =0 t. 

^ = L X '• x is 3 capital and x is a city in India.- 
f x is name of a month in a year / 

ect. etc. 

Finite and Infinite Sets 

Sets can be finite or infinite, A set is finite if it 
consists of a specific number of elements l,e. In counting 

tbe different members of t he sot, the counting process can 
come to an end. 

e *9* (i) M — ^ x : is ".he day of the week 
This is a finite set 

(ii) P = y o 3 r, ■/ ' . 

C - ‘ 9 7 ') \ r. « • ■ \ * ■ ■ • y 

This is an infinite set 
^ 5 ?. ua ,li'ty. of Sets 

Set 'A' is equal to the set 'S' if every ele¬ 
ment which belongs to A also belong to B and if every*’ 
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element which belong to B also belong to A. le denote this 
equality of sets A and 0 by writing A = B. 

o.g. A = !,2,3,4 B =y 4,1,3,2 

Then A B, Here we notice that a set does not 
change if its elements are re«-arranged, 

NULL SET 

r. W,'*• -*•>/•+. T, • ■>*«!.« 

’’]c may sometimes come across the concept of an empty 
set, i.e, a set which cental ns no elements. This set is 
sometimes called as the Hull let, a void set or an empty 
set. Symbolically, we denote the empty set as 
1 f ’ or 1 0 1 

e.g, A =}' x: x is a l«-t.ter before ’a' in the 
alphabet. 

3 =. x : x, is odd numbe - ? and x( 1 

• ^ •» * *v 



LES SON P i-A '■! : -3 
S ET TMECEY 

NAME : MR, !.:JEJAYJ O. ND'-EiST.A-TS 
CLASS VIT 

A set is defined as r. cbtloction of things or ob¬ 
jects. For example — a fix finer s-t , a set of benches, 
desks, etc , 

For the set of objects, there is always the greatest set 
and it is called the uni.orsa1 sot. The uni versal, set is 
represented by a re eta nq lo¬ 
ll 

The sets are generally dor.o'i d 1 y i ’ • • • n*it 1 1 letters 

like A, 3, G, .. 

The set is represented by a oix i<- w' bin A ho met ancle 

( A 


A set consists of objects which art- cal.In*d elements cf 
the set. They are denoted by the letters lil-v; a , b, c ,,.,. 
let A be any set and a is an element ; wo w rj to as a be¬ 
longs to A 

is a <E A 

E means ’belong to’ 
x$A, >£> means' does not bolond'to 
The sets of months in the year begins with J 
A = f January.June.July^ , we cay 
January EA, June EA. July EA. 

Null or Empty Set 

A set having no element is called a Null or Ernoty 
Set and it is denoted by 

A set having only one element is called a Single- 
t-P-P. a is an element of a clnoleton set than it 

i s wr itt e n a s A = ‘ a . i 

Finite- Set 

A set having a finite number of elements is 
called a finite set. 




- 


r 

A =-f XjX^, x QJ X 2 ,.......xn is a finite set con¬ 
taining n elements. 

Equal Sets 

Two sets are equal if they have the same elements 
e.g. A = ■' a ,b,c,d \ B ~.;c,d,b,a ; ; 

k 3 

(i) e,q, A = { a,b,c L 

t t f J 

B ='(x', y,z|* In the example (i) for each ele¬ 
ment in a given set, there is a corresponding element in 
another set. So there exists a :1 to 1 correspondence be¬ 
tween the elements of both sets. This is called an equi¬ 
valent set. 

Two equal sets are always equivalent,, 

But two equivalent sets are n*t always equal 
e.g, A ~(a,b,c,dj ' , B = (1,2,3,4] 

A =v'a,b,c,d( B “ f'1,2,3,4j 

Sub Sets 

Let A and B any two sets, VJe say that A is a sub 
set of B if all the members of A also belong to B, is 

denoted as A C B • ’ . ^ (X 

o.g. A=(a,b,c! f 

B c,l,2 _ v j 

A C^B V.J. 

If A is a subset of B, but are not pqual, we say that A 
is a proper subset of B and we write ACB, 




I„F; r rO • PLAN -4 , 

MRS. T. ”'1 T ' ! FAP LAMH^.rv LAL/Y 1 
CLASS - VI £ 

TCIGjpMETIV 

1. GENERAL AIM : To introduce Trigonometry to the stu¬ 

dents which, 1totally n ry w branch of 
Mathematics, 

2. SPECIFIC AIM : To inculcate the ideas of triqonometri- 

ca.l ratios and to familiarise- them with 
its mode of calculation* 

3. PREVIOUS KNOWLEDGE :Thn student'-, h-vo the- knowledge of 

the ratios, rides of a triangle, 

4. PRESENTATION : Trigonorrrtrv i'- an important branch of 

Mathematic-;. Tim* word t riqonnmotry is 
derived from three G-p-^k roots: ’trio' 
meaning ‘thrice 1 ,'g.irdn* moans an angle 
and ’metron 1 means aonsuro, Thus trigono¬ 
metry is the study of a throe-sides figure 
i.e. a triangle, 

The Study of Trigonometry is of groat importance 
in Surveying, Astronomy, Navigation, Engineering etc. 

Generally one of the following Greek letters or 
English alphabets is used as symbols to do riot, o an angle, 
ov,.. - alpha 
,B ~ Beta 
T~ - Gamma 
Q - Thita 
0 - Phai 

,, .-r — S e i 
and A, B, C etc. 

Let a line OP make 
an angle XOP = § with CX, From 
any point A on oP, a peroendi- 
°ular AB is dropped on OX,Then 
w.r.t. angle Q AB is the per¬ 
pendicular or opposite side(p), 

BC, the base or adjacent side 
(b), and AC, the hypotenuse (h) 


V 

f \ 

\ 


/ I 

I 



Fig. i 
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° Ut ° f theSe thrGe sides, =bc ratios can be formed 
namely, D, b ,__p^ ( h , h , and b . 
n h b p' "'b 1 p“" 

These ratios are called the Trigonometrical ratios. 

The rat lO- 


tl It 


n u 


ti ii 


•i ii 


is called the sine of Q 
:I cosine of Q 


b ■' ” 

~h“ 

P :1 * 

”b 


h_ 

T 


:i :i 


h 

b 


_b 

F 




rl tangent of Q 
” Cosecant of^ 
r ’ Secant of Q 
” Co-tangent of Q 


In short, we arite 


.P. 

■h 

b 

h 


p 

b 


Cos 

Tan 


h 

p 

h 

b 

n 


= Cos'ec G 


= oec 




= Cot 0 


5.' RECAPITULATION : 

The students are asked to define the trigonometri¬ 
cal ratios and to name the different sides of a triangle and t« 
name or'identify the• different trigohcmdttical ratios, 

Illustrated Examples 

(a) In the adjoining diagram 
Ab = 3 cm, BC = 4 cm and 
angle B = 90°, Calculate 
all trigonometrical ratios 
of angle C. 

By pythagoras theorem 
AC 2 .= AB 2 + BC 2 ' 

= 3 2 + 4 2 



= 9 + 

.VAC - 


16 
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Sin C 
Cos C 
Tan C 

Cosec C 

Sec C 




and Cot C 


= b 


- A 


6.t HOME TASKS 

1. Write down the values of (i) Sin A 
(ii) Cos A, (iii) Tan C (Iv) Cosen C 
(v) Sec A, (vi) Cot A, 

2. From the adjoing figure, find, 

Sin 6^, Cos Q^, Tan sln K. 

Gos^ , Tano^. 

3. Write down the values of : 

(i) Sin A (ii) Cos A (iii) Tan 0, 
(iv) Cosec G, (v) Sec A, (vi) Cot A 




(Using the given diagram), 

4, Write down the value of 

(i) Sin A (ii) Cos A (iii) Tan 
(iv) Cosec C (v) Sec A (vi) Cot A 
(Using the given diagram), 
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LESSON PLAN-5 
MRS. IARLIMOM D.BLAH 


DATE 

: 16,3,93 

CLASS 

: VI 

SUBJECT 

: mathematics 

AVERAGE AGE 

OF PUPILS 

t 11 year 

TOPIC . 

*. SIMPLE INTEREST 

D.JRATIOU 

: 4ami.nut 


AIDJAATE_RI.AL_ 'NEEDED 

(l' 1 ) Blackboard, duster, chalk, painter etc, 

(2) A chart showing a nerson depositing some amount in a bank 
an withdrawing' it after 3 years. 

(3) The Bank pass book of the ">o:.:son showing his account. 

(4) ^ A chart showing interest notes of different banks, agencies 

and past offices of a town. 


GENERAL AIM 


( 1 ) 


To he lothe pupils to acquire mathematics knowledge of t 


erms 


concepts, symbols, definati on 
mathematics, 


and principles proc§ssos of 


(2) To helo"the pupils to understand terms, concepts,symbols 
Gt C 

(3) T« help the pupils to acquire skills in computation.reading 

tables,charts etc. . * 

(.4) To' develop the ability to apply their- knowledge and under- 
' standing of mathematics'to unfamiliar situations. 

(5) To help the pupils to appreciate the role of mathematics 

in day to .day life, 

MAJOR IDEA ' CONTENT ...OUTLINE 


PRESENTAJION . . .... . .. 

LEARN1 mo situation/ competency 

ACTIVITY...__ - 


Incept of" Supposing we Supposes Ita de P _o- 1 The^pu- 

Xnterest. deposrt mo- ^^Acpount be comp- 

nt.y in bank «r tn „ tent to 

post office_in _ , ^ © 5 %-per understand 

the Saving Bank t , nte- the co-n- 

account Since cept of 

• Post^nffice may get at the end .f interest 



2.Concept of 
Simple in¬ 
terest . 


3.Rate of 
Interest. 


keeps the money 
it gives'' us in¬ 
terest , 


Interest-Is the 
additional money 
changed for its 
use i.e .'(Monthly 
rent or borrow¬ 
ed is called In¬ 
terest , 

(ii) The amount 
lent on borrow¬ 
ed is called 
Principal. 

(iii) Amount - 
Amount' d'ue~at 
that time is the 
total money wo'- 
receive or pay, 
if the interest 
due is added to 
the principal. 


2 years? 

(l) : 7hat amount 
would she get 
in all. after 2 
years? 


The entry in 
tho pass book 
after 2 years 
will be seen. 

(2)How much amount 
does it give in ■ 
tore at. after 2 
years. 

It vi 11. show that 
after 2 year? the 
am--".,ot >.vil.l ho 
- r - .11,200 /-., 

(3'".'/hat ' hi :; 

ad-b i. j.or? ,.i 1 nr noy 
of , 1200/--.This 
a d d i t. 5. ri n ; 1 1 rnon <?• y 
i s t. ho j. n+. o r < 1 s t, 
paid by tho bank 
at tho end of g 
years, 


and they 
will know 
the terms 
such as 
Principal 
Amount, in, 
terest, 


Amount — Prin 
cipal + .Inte¬ 
rest . 


(i) There are two 
types of inte¬ 
rest-simple in¬ 
terest and com¬ 
pound interest. 

(ii) Simple I'nte-- 

is calcula.- 
ted only on the 
Principal initia¬ 
lly invested for 
each year of its 
use, . 

(i)T he interest 
is paid accor¬ 
ding to an agree*- 
ment which is i n 
"the form of a 
note(R)per unit 


(4)The total 
amount written in 
the pass book af¬ 
ter 2 years 
= 11 , 200 /-. 

This Rs. 11,2.00/- 
is the Amount. 
Amount = Princi¬ 
pal + i nt e ro s -fc 

n s • 11 ,200 /-= 10,000 /- 

+ fb. 1,200A. 


This n s . 1,200/- is ' 
the simple inte¬ 
rest, be cause it 
is .calculated 
only nn the prin¬ 
cipal initially 
invested i.e. 
"5*10,000./- -for 2 
years of ft uso, ' 


2.They 
will know' 
and under¬ 
stand the 
meaning 
of simple 
interest. 


As the bank offers 
interest of 6 % per 
annum -on Saving 
Bank Account .So it 
means that the in¬ 
terest on Us. 100/- 



of the principal for each year's use 
lent or borrowed is ,6/-. ‘ 

(ii)Rate of in¬ 
terest is given 
in the form of 
a percent of the 
principal per 
year per annum. 


4.Factors de- (l)lnterest de¬ 
termining pends on three 

interest. factors namely- 

1. Principal 

2. Rate of Inte¬ 
rest ,3.Period 
of time. 


Suppose a bank offers 
interest of ?$,'■% per 
annum. 

(1)Vi/hat does it mean? 

It means that 
per annum means 
that the interest 
on Ik. 100 for each 
years use is Rs.?. 

4,To explain the 4.The 
factors determi- pupil will 
ning interest we' be able 
can show the pre- to under¬ 
pared table of a stand the 
bank as follows three fac- 
having the folio- tors on 
wing in the black- that in¬ 
board. terest 

depends 
i .e. 

1.Princi~ 
pal,2.Rate 
of Inte¬ 
rest, 

3.Period 
___ Time . 


COMP ET EN3Y 


LEARNIJSIG SITI.lATIQNMCTIVIT▼ 


Depositor 1 

s Money 

Rate of 

Time for 

Interest 

Name 


Interest 

which 

money 



xncipa1 


deposi¬ 





ted 


1.Henry 

Rs.lOyOOO 

6% 

2years 

Rs. 1,200 /- 

2.Lama 

Rs. 20,000 

6 % 

2years 

Rs. 2,400 /- 
Rs . 20/- 

3 .He nry 

ns. 100 /- 

5% 

4years 

4,John 

Rs'. 100/- 

6% 

4years 

Rs, 24/- 

5,Linda 

Rs.3,000 

7% 

2years 

FIs, 420/- 

6. S,a m_. _ 

Rs. 3,000 

,.T& . 

3y e a rs^ 

s»630/- 


By asking the pupils to study the above chart,we can ask 
the students to compare No.l 4 No.2 
(1) Who got more interest? 

(2.) And Why? 

Because Rama deposited more money, so interest depends 
on the money deposited i.e. on the Principal. 

While ^comparing No.3 + No_,4 — 

’Who” get more’'interest? And why? 

Because :No,4 i.e,John invested money at a higher rate of 
interest. 

Thus interest depends on the rate- of interest. 

Asking pupils to ppmpare^No v 5_ t N 0 .B 1 
0" We' can a sic cp est’ions^.l'ike• 

(l)Who got more interes? And why?. 

Because Sam deposited the money for a Longer period 
Fr?m this we can conclude that Xnteiest depends on Prin 
cipal,.rate and time. 
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^'intetest 109 xrifp Ca j culatln 3 IXAMPLE-I -Let us 

l^ BSt * are d° s'ome 'caloula 

.. ■ f . 'Applying the , - ■ • UJ - d 

idea of percent 
•and unitary me¬ 
thod ... 


RECAPITULATION; 


2,Then we evol¬ 
ve a .chart me¬ 
thod of calcula¬ 
ting interest j 

e-. 

Interest = Prin¬ 
cipal x Rato x 
Time . 

In order tn .find 
out the amount 
we must remem¬ 
ber that;.. • ' 
Amou nt=Princi ... 
pal + Interest, 


it ion work on sim¬ 
ple interest and 
see whether all 
the concepts re¬ 
lated to simple 
interest are clear 
or not. 


Q.l.Suppose Sita 
deposited fk.20,000 

in a bank.if the - 
bank pays.interest 
at 14,', per annum, 
determine tho in¬ 
terest and also 
the amount Sita 
will get after 
h-'ryoars . 

_ honce Principal 
“ ^*20,000/... 

Rate J 14% pGr annym 
ii , l0 _ p-^years 
Q*.l.What will you d o 
Jo know the interest 

+ har } k wil1 Pay at 
■ G n< d of 5^-ye a rs ? 
bo using formula 
i.o. Interest =Princi- 
Pal x_Rato x Time. 

The simpie Interest 
=5,(20 000/- x : 

, x - ) =^s. 10,40o/~ 
100 9 ' 

..’Interest Sita will 

fe.l5,400/-.As thoy 
tLt-! ll:eady lGarn do- 
ASo.nt= Pri nclp a i 

• rAmount =%.20,non/-’ • 

Thn c ^ * 40°/-=r ; s . 3 p. ? 400/- 

Thus the bank paid - ' 
to_Sit a at end of a 

n t? U iS 0 / d P Gr i°d 
5i! l5 ’ 4 P 0 /~as interest 

=!'/3*°-nn/ a K° U K t paid ’ 
s.3. ,‘+00/-by bank to 


9 ;The Pu« 
PiIs win 
f e compe, 
J G nt to 
discover 
formula 
and met ho 
csed fop 
the. calcy. 
lation of 
simple i n , 
terest, 


go?ng ea oe e h y th b s r ypy 
has g een e f a *^ t w t h °l® lesson after it • 
i r° methodicallv'revio bl f the P u Pils ■ 
just learned and aivp^^ 3 ^ have 

to pupils to ask 


ngs 
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they have 1 not understood. 

HOME,ASSlGNME>ir :»The pupils will be asked to do some home 

works and classworks to calculate simple 
interest.by giving some exercises related 
to the topics, 


1, Find the Interest;™ 

**' , .. • i- vr ' +. i v.n k , 

(1) On Rs # 10Q/~ for 2jr years at 7% per annum 
[iij On ib.2,200/- for 6 months at 3% per annum. 

2. Sita borrows !b,400/- from her uncle,She 

N. ’ 

agrees to pay it back after one year toge- 
ther with the- interest, of -4?'"per ' annum?What 
amount will she pay back? . 

« APPLICATION:- (i)By knowing the concept of .Simple'Interest, 

the pupils will know and understand how to 
‘ ‘ . read the chart showing the-rates''of interest 

■ offered by different banks.,agencies etc, 

(2) They will know also how to calculate the in-* 
tercst on the amount they invested or depo¬ 
sited on banks at different rates,.of inte¬ 
rest and time. They will also know how to 
calculate the interest they have to pay to 
the money lenders on banks, in case they 
are taking some money as loans from money 

■ lenders or banks. 


(3)... They will develop interest in mathematics, 
■ as they can use of their knowledge in 
practical, : * : v 


J 
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LESSON P L AN - 6 

■ NAME ; SHRI.K.W.W4NKH4R 
_ CLASS : VII 

TOPIC s RATIONAL NUMBRS ;(Fractions & Integers as Ratio 

nal Numbers) 

In previous classes we Rave learnt about nature 
numbers and whole numbers ' a nd a ls * about integers a nd fr * 0 
tions. We have already studied that the numbers 12 3/: 
so on in our e a rlier classes a re natural numbers .Similarly’ 

0,1.2,3.so on a re whole numbers, we also can r-p^n ’ 

the sum of two fractions is always a fraction >ut } t 

is not always possible to subs tract a given fraction f rnm 

another fraction, (e. g. _ Ca n you subs tract 2 « from i 3 

Similarly, the product of two integers is always an inte^’ 
ger, but it may always be possible for a given integer to 

■ Mactly divide another given integer (.e.g. Does -2 divide 
5? ) » 

■ u ThL1S ’ we the rGfore need to extend our number sys¬ 
tem so that it may be possible to substract a given number 
y another given number different from Eero. (Noted that di. 
vision by Zero is not possible). 

■. _ “ e ° an ther0f01 ' 9 m the language of equations, 
S _ nalnber sy °tem in such a way that equations such 
tho swat 0, 3x + 7 _ o which do not have any solution ii 

will h T “ tesers ° r ln the system of fractions but 
1 haV9 s °i u tion in this new rational number system. 

0 i q Consider the fractions, i.e. the numbers 

. "V » & x. 4 3 "1 * p o / 

1 > t o Jq ^ 

r~ ^ d J 3 2 3 *3 2 4 3 4 5-4 5 4 . 

-pl'wS I: ,*“* fraCW °" « - form n ; w numbers by 
tlve sign. att>1 or denominator of both by its nega 

e *g» Suppose - 

Ci) Corresponding to the fraction -2 we 0an r 

o am 1 3 we Can form new number 

as *£> , -2 

3 -3 


-3 


(ii) Corresponding to the fraction X 

VI n Q O 3 5 


numbers a s 


-Q 

-3 


3 5 we can form new 


fraotlon » ’ " - 
-2 '' inere i-. no negative 0). 
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So, all numbers formed in.this manner together 
with -all the fractions a re called RATIONAL NUhRSRS . 

Generalising the result, we have by saying that 
”4 number which c a n T»e expressed in the form ^ , where'p' 
and q are integers a nd q £ 0 ( q is dif ferent^fr om ' 2 ®rs>) . 

is called a Rational Number' 1 . 

So we concluded that \ 


(1 ) AH fractions a re rational numbers 

(2) All integers are also rational numbers 

Rational numbers are of great importance in our 
daily life situations. We use these numbers to represent 
profits and losses in business, altitudes of places, with 
reference to sea level } temperatures above and below the 
standard temperature a nd so on and so forth. 

Let us consider the following statements or under¬ 
standing of Rational Numbers 2 - 
(1) Fra ctio ns as Rati ona l 1 . umber s ;- 

3 

1 The fraction _ fa expressed in the form £ vhere ' 

4 q 

p = 3 and q = 4. Since every number of the form £ w n e re p 

q are integers and q /£ 0 is a rational number, therefore, ■ 

3 R ’ p q p 

q is a rational number. Similarly, the fraction — , 

4 * 3 11 12 


are all rational numbers. 

Thus if 1 x 1 and 'y- arc- positive integers,the 
fraction y is a rational number. 

(2) Integers^ a_s Rational Number. 

Let us consider the fraction . This fraction is 
the same as the integer 5. Similarly, the fraction —£ is the 

same as' -4, Thus for 


-T-q is the 


same as the integer —9; Also 

r, _g „4 - 1 - 

fractions y. , —q , -~q we can write the rational number 
5 _9 _4" 

, —y »-y > which are respectively equal to 5, -9 and -4 
and so on. Thus we say that "If x be any integer, the ra¬ 


tional number j- is the same as the integer ’ x 1 which usual¬ 
ly' satisfies the rational number in the form j~ where p,q 
are integers and q ^ 0 . 

(3) Positive & Negative Rational Numbers 4 - 

We have learnt in earlier classes that if we multi¬ 
ply the numerator and denominator of a fraction by the 
same positive integer, the value of the fraction does not 




change. The fraction iand 2 - : 

a " d <"«*** of | fan J&SVT* ^ **»*«* 
rator and denominator of j by ' Y tlplnn 3 the mm . 

Similarly f 

“3 = i~2) x (-1)- 0 0 V 0 

4*. Jr. 

=.lf - 


Ir > the above examples of ra tinnM 

_2' o rational numbers 

• 4 * ■ 




■s- -6 ” 4 

►v* 

J.2 

rational number 

_o 

f—« r 

-J = 3.3x2 

<-4 

■J 4 4' - x - 2 = 

8 = 

, - -18 



8 x’ (b r 3)' 


-18 

-24 


-24 


; - 4 *\f .« 

4 > Rational Number ' 

r ' • •* *> 1 H -» 

■ Every integer is a rational•„ k 
«er o is also a ' 1 number, therefore +h„ • . 

atlonal number. Thus P ;• 0 0 + ’ h o^b" 

and so. represents the rational W 1 ~ T 7 

aM * U epual . That is they repre 1'^ Zer ° Value Whlch 
number of z® r0 value sen the same rational 




LESSON PLAN 



MR. W.S. WAKLANG, B.Sc, 
CLASS - VI 


Subject Profit .and Loss (To find the selling price). 


Method of Teaching: 

Before starting to solve the problem(sum) it is vi¬ 
tal to explain to the pupils the actual meanings of the terms 
-selling and cost price, gain and loss. This is so because 
unless and untill they know them it is not wise to make them 
do the sum. It would be like taking them' to a city or place 
which they know only by naro not 'its actual routes from one 
place to another. 

For example:- 

If 5% is loss by selling good for Fs.608, for what 
they should be sold in order to. gain r fo? 

In the above case the pupils need to be mentioned 
about the two rate percentage. In the first case it was a 
loss- of' S/'j, So at only (100 - 0 ) or 95% was.-sold while in 
the second case since there, was a gain of 5/o:> "then the rate 


t®f percentage should also be above 100 which is the C,P. $r 


the original price',' i.e. (100 + 5) or 105%., Now when these 
are clarified the pupils will at -once realise (by common 
sense) that the S,P would naturally be more than Rs,608 which 
had caused a .lo-ss-of 5%, So .automatically we.may start sol¬ 
ving the sum thus , 


When the SP is (100-5) or 95 %,the CP is R$.608 
n ;j n n . 1% 11 " Rs. 608 


" (100+5) ' or 105% 


95 

. L 608 x 10.5 

.1 3), Rs'. ’"Vk 5 


=Rs,672,Ans, 


When the pupil has worked it out would automati¬ 
cally realise how simple it is and henceforth would not 
cause him a headache in solving other types pf problems. 
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LESSON PLAN -8' - r. 

N^ME - SHRI.WIL LINGS ON STJKHLAIN 
ON ECU AT ION OF MOTION 

For teaching the ’Equation of Motion', the teacher will 
mention the following four eqations : 

(.1) s-ut where s is the the distance covered in t s 

(2) v=u + at u«-averago velocityYuniform velocity 

(3) v =u _ + 2as final velocity 

(4) s = ut + -^-at^ a= acce lorat ion. 

Then, each equation is to bo derived and explained 
with their definitions. Stating from equntion(l). 

q r 1!. j' 

U - zd -f_ 

’ \ h '< ..7/77; „.7/7. 

The part ic le/body travels with a uniform velocity 
'u» and covers a distance in time 't> i.e, ta^ces t secs to 
travel from A to B.The distance between A and fc is Suppo¬ 
se). As we know (explain to thorn), 

The distance travelled in time t = tmiform^ veloci¬ 
ty x time taken 

i.e. / S = Ut’7 

Uniform velocity is that velocity with which the body tra¬ 
vels over equal distance in equal interval of time, 

^ interval of time is ' 2 see and the 

h»ay travels is 4 m. (Shown in the fiq ure ) 

. u _ If the bod y does not travel with uniform velocity, 
then thrs equation is not applicable or it is of the 
■ :®thor form. . . 

. FeW exercises a tG to be given in order that the 
Sn Can undors tand and .apply the above equation. 

(2) v = u + at 


* *5 ; 
^ - - 


; t h 
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Definitions of initial, final velocity,acceleration-, 
are to bo givon and conceptions of uniform accel n f uniform 
retardation are to be o^pl-ainod. 

. _ Suppo.se a particle at A starts its motion with ini¬ 

tial velocity and is moving with a uniform accel n ’a’ and 
reaches the point B-wit'h a velocity V., covers a distance S 
after a time interval t sec-. • 

By equation (1) 

. Final velocity V = Initial velocity ’u 1 4* avein r a’ 
(at. a-J . ’ 

i.e, V = dt + a (after 1 soc at A^) 

i.e. V = dt + 2a (after 2 secs at A) so on 

/v- ut V at*7 ' (-after »t» sec at B) 


This equation is applicable only when acceleration' 

;is uniform rate of change if velocity is equal in equal in¬ 
terval of time. 

Lot a particle desirable a' distance in time 't'and 
let U and V be the initial and final velocities at the begin¬ 
ning and at the end of time 't'. , 

f The average velocity is u - v - (A) 


* ♦ 


■ t: 


From equation(2) ' V ■= 'u + at 


or t 


_ v - u 


k 


& 


Distance = Speed x time 


.* S = + ui x 

• 9 

7 Z 7 

= V - _U ' 

"*2a ’ J 

9 7 

•r 2 as = r - u 


v 


u 


- (Substituting the value of t) 


2 7 

nr v = u” + 2as 

p o 

nr v = u' -2as when there is uniform retardation, 

Def n of average velo is to be given and explained to the 

students. 


(4) S = ut + i at 2 


\> . 

s’ ... 




Let V be the velo. at time t TU 

y . The velocity 

V - u + at/2 .( u - initial velo. 

v - velo.rat the end of t/2 sec) 
a « acceleration 


So, V can.be considered as average velocity because it ^ 
creases and increases to the l*ft and right at a uniform^ 
rate. So the distance 's' covered in the whole time t is 
s = vt 


- (u +. at/2) t 

^ — Ut "t £at " r 


'•■■(n) 


Some exercises involving this equation should be 
given tp the students. Some basic questions should also b> 
asked to know the effectiveness of teaching learning pro- 


cess. 
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LESS-ON PLAN 

NAME : MRS . 0. LONGSHIANG 

CLASS : VI 

SUBJECT : ARITHMETIC 

TOPIC ~ SIMPLE INTEREST BY THE UNITARY METHOD 


General Aim - To find the. simple interest when rate percent 
per annum is' given. 

Specific Aim -To enable the pupils to discover the formula 
for finding the Simple,* Interest.on Principal 
P, and T years, at R 

V1Z - SI - - loo;.. 

and to teach them to solve problems which may' 
ootir' in their daily life, speedily and accura- 
rately. 


Previous Knowledge;~ 

.. ’ ’ ..The pupils can solve problems by Unitary me¬ 
thod and have the understanding of the terms 
and processes involved,-They are already fama* 
liar with Multiplication and Division. 

Itttroduction:-A discussion with the pupils on saving bank 
accounts and how interest is reckoned. The 
following- questions will be asked, (S.I.). 

(1) If Simple Interest (S.I) on to.100/- for 1 year 
is Rs,5’/-,what will be-the S.I. for J!s,l/-- for 
1 year? . ' 


( 2 ) 


in this case how will V; ou . .calculate 
f.or Rs.200 for 3 years?/Arts. 300x5x3 

V T0"0"“" ‘ 


the S .1. 


Presentation 


Matter 

We know that Interest or S.I. 
~ Principal x Time x . R ate 

we will solve the above pro- 
tllem with the help of the 
above formula. The formula 
may be represented by 

IL'Totf 4 represe nts the. 

rate %, 4,p.c,per annum means 
Rs, 4 is the interest on.every 
Iis.100 for 1 year.Thus ? 4.p.c» 
means 4.p.c .per annum. 


Hence the Principal is Rs.400 
Time = 2 years 
Rat e = 4 p•c. 


^ Method _ . , 

cThe solution of the follo¬ 
wing example will be eli- 
■cited, from the pupils, and 
written on the Blackboard 
by the teacher.Find the 
simple interest on Rs.400/~ 
at 4,p.c. per annum for 
2 years. 

The teacher while teaching 
will ask many questions 
to the students step by 
step and write the answers 
of the students on the 
B.B. The following ques¬ 
tion will be asked:- 

What is 4 here? 

Hence what is the inte¬ 
rest for 1 year for 
Rs.100? 
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What 


, , I ^O Pr incinq1 a \ 

to the question? P 1 acco # 
w hnt is the lonoth of 

So substituting the formu- How much Interest y ou fy mG? 
la with the figures we h'ave at the end of the two «! ’ 


in the question -S.i, 

= Principal^x Time x Rate 

' 100 

= Ps4 00 ^- 'AA.4 _ 30 y 
.100 

Simple Interest =Rs.32/— 

Hr«m the above example,we 
have the following Rule 

To find the Simple In¬ 
terest when the rate percent 
.is given,Multiply the Prin- 
• oipai by the number of years 
and the rate percent and dj.. 
_Jfi.de the result by 100. 
Recapitulation and Application 


(a) Multiply the numerator, 

(b) Divide the numerator 
tho denominatori 

//hat do you observe in this 
example^ 

1/ ! 


) 


Example Mb,3', exercise 68, 
A new method arithmetic. 


For example, a sum will be 

solved, .1 . 

What is S.i. »f n s ,rys 0 /^ at 
the rate of 4.P.C. fo^4 years? 
S.I, = £:. x .-T.;X..R _ && x 4 x j 

100 . 100 - 


r he pupils will be shown how] 
to solve an example with the 
aid of this formula jthe solu- : 
tion will bo elicited from thi 
pupils and written on the B.B 
by the teacher, 


-Ps. 88/- 
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..LESSON PLAN 10 

NAME : SHRI VICTOR NONGStANG 
.SUBJECT : MATHEMATICS 
TOPIC ’PROFIT AMD LCFS ’ 

SUBTOPIC: *GAIN 7 PERCENT 1 

Meaning of the Terms:- 

Cost Price, Selling Price, Actual Gain, Actual 
Actual Loss and Gain/Loss Percent. 

Before giving the meaning of the above terms, 
the teacher gives the following examples 

1. Examples I bought an article for Rs.bO/- and sold the 

same for Hs,60/-, Uhat extra money I getd 

From This example, 

The money I have to pay =%.50 // -< 

The money the customer will pay =ls.60/“ 

Extra money I have to get =fb.60~ bO 

=Ps,in 

Here, Rs.bO is the Cost Price, is the Selling Price 

and n s .10 is the Actual Gain. 




p 

• « 


Example :~ Hari purchased an article for Us.200 but due tn 
some ■ defects he had to sell it for Rs. 180,How 
much-money he had to bear?- 
Here Rs.200/- =*■ X.-P. 

R$.l80/~ =>• S-^- 

Extra money to be^born- Rs. (200-180) 

= ns.20/- 


The extra money that Hari or the dealer had to bear is 
the actual loss. 

Ffom'example -1^ we.find that 

Out of r s.-60. actual gain - Rs.10 . 



= RS.-; 


10 


60 . 5§ f 

ifr ’ X AGO**- 

Rs * -— 

bO 3 


Ps J*3 
Rs.i6y 


This Rs.lSg which is" gained out of Rs, 100 is called the 
gain percent. 
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OR 


Gain % = Gain out of loo 
Similarly from example 2: 

Out of is.§00, actual loss = ns.20/ 

t —n r , 

^8 


i, 


'5. 


.100 


= 8s 


•2-Q—-x 
2£K>- 
Z 


= ns.io/- 

This ns.l0/~ which is lost out of ’b.lOQ is called the loss 
percent. 

OR 

Loss % = Loss'out of 100 


From (i) and. (ii) , ’-Ve find ’that 

Actual Gain x 100 

/a — —— -. ‘ ■ - 

Cost Price 


Gain 7 


Loss % 


Actual Loss x 100 
Cost Price 

Application 

1* The cost price of an article is Pi.ZOP. It is sold for 

%«250,' find the gain percent, 

C.P. = Rs.200, where c.p. ^ cost price. 

S.P. = 8s.250, where s.p. =£• spiling price * 

. :. Actual ga in = Us. ( 250-200) 

' * ' = Iis.50 20 

__~~50 x- -ICO' 


Gai* P.C. 


-~2&Q, 
--50- - 


=ns.2o/~. 

§* The f article, which cost %.50 had to be disposed off. at 
fts .4£), find the loss percent? . 

C.P, = Th.50, where C.P, Cost Price 
S.P, = Rs,40, where S.P. ^Selling Price 
Actual loss = Hs. (50-40) 


Loss P.C. 


= P. 10 
jug 


20 

x -IGO- 




= ns. 20/-, 


4 
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LESSON PLAN -11 

NAME : MRS .MI.HOOR.OO 

CLASS - VII,SECTION - A 
No. of Pupils - 12. 


TOPIC : 'MULTIPLICATION OF BINOMIAL SPECIAL PRODUCTS' 


Teacher 

Pupils 

Teacher 


Expected j 
Response) 
Teacher 

Ex.Response: 
Teacher 


Expected 

Response 

Teacher 1 


Good morning everybody 
Good morning teacher 

Today we are going to study some special 'Pro¬ 
ducts , when we multiply binomials. In the last 
lesson, we learnt the multiplication of two bi¬ 
nomials, say (a+b) and (c+d), where the distri¬ 
butive property of multiplication over addition 
was used twice as follows;- > , 

(a+b)(c+d) = ax(c+d) + hx(c+d) 

- (ac+ad) + (bc+bd) 

- ac+ad+bc+bd 

Do you recall what this type of procedure is 
known as° 

It is known as the horizontal method 

There is another method too,what do you call 
it? 

The second method is called the column method 
There are some special products where we will 
use the multiplication of binomials,They are:- 

I. (a+b) (a+b) or* (a*+b) 2 

II. (a-b) (a-b) or, (a-b) 2 

III. (a+b)(a-b) 

Let us consider the first expression:- 
(a+b) 2 = (a+b) (a+b) 

=a (a+b) + b(a+b) 

What is' the property used here? 

The distributive property 

Good. Sc- we have : - 1 ■ 

= (a 2 +ab), + (ba+b 2 ). 

=a.--+ab+ab+b 2 

=a 2 +2ab+b 2 . ('by. using the commutative - 

property and adding the 
like terms) 
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Expected ; 
Response 

Teacher : 


Ex.Response; 
Teacher : 


Pupil 


Teacher ; 


Ex.Res. ; 


Thus we have 

(a+b) 2 = a 2 +2ab+b 2 

Suppose,we have the following expression:^ 

(x+y) 2 

What will be the product? 

Copy it down and try in your exorcise • books. 
You can do any ono of the two methods,either 
by the horizontal or the column method. 

90 o 

We have (x+y)' = x' - +2xy+y" 

Again, try this other expression 

/ 2 
(m+n) 

(m+n) 2 = m 2 +2mn+n 2 

So, we find tuat whatever bo the terms of 
the binomial,the square of the binomial is 
equal to the sum of the squares of the first 
and the second terms together with twice the 
product of the first and second terms. In 
other words, the square of the binomial is 
equal to the square of the first term plus 
the square of the second term plus twice the 
product cf t ho f irst term and second term. 

Is this expression (a=b) 2 =a 2 + 2ab + b 2 an 
ecp ation?. 

Yes, it is an equation which has a special 
feature and, it is called an identity,because 
it is valid for all values of a and b. Now 
let us see the second expression, (a--b)". 

We will have;- 

(a~b) 2 = (a~b) (a-b) 

=a (a-b) -b(a-b) 

=a2 - ab - ba + b 2 

? 9 

= a~ 2ab + b 

Now you can try to find out the product of 
these expressions in your exercise books; 

(x~y) 2 ; 

(m-n) 2 . 

(x-y) 2 = x 2 - 2xy + y 2 

(m-n) 2 = m 2 - 2mn + n 2 * , 

We can thus say that the square of a bino- 
mial of the form (a—b) ~ is equal to the 


Teacher 
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square of the first.term plus the square of i 
the second term minus twice -the product of 
the first- term and the second term.Let us exa 
mine the third expression. 

We have:- (a+b)(a-b) = a(a~b) +.b(a-b) 

9 9 

= a~-ab+ab-b~ 


b 2 


Similarly, the product of 
(x+y)(x-y) - x(x-y) + y(x-y) 


2 . , 2 
= x - xy + xy -y 

9 9 

- x- - y- 


Hence the product of the sum and difference 
of any two same quantities(binomia1) is u 
equal to the difference of their squares. 
Gan you find out what is the product of 
(m+n)(m-n), 


Ex.Response: 
Teacher : 


2 


m'' 


2 


n 


(rnfn) (m-n) = 

Good 

So you now have these relations 


» 2 

2 


+ 2ab + b' 


- 2ab 
2 


•+ b‘ 
2 


and 


(a+b) 2 = 

(a-b) 2 = 

(a+b) (a-b) — a — b 

Such relations are called Identities,becaus 
they 'are valid for all values of a and b. 


x 


e.g. . (7+3)" 

(7-3) : 
(7+3)(7-3) 

OR (7+3) (7-3) 


7^ + 2x7x3 + 3 

49+42+9 
100 . 


2 


= 7 -2x7x3 

=49_42+9 

= 16 . 

= 7 2 - 3 2 


+ 3 2 


= 49-9 
= 40 

= 7(7-3) + 3(7-3) 

= (7x4) + (3x4) 

= ■ 28 + 12 
= 40. 

VJe can use the identities directly in solving -the 

following problems:-. ,3 ■ * 2 

(i) (2m+4n ) 2 (lx) (fp - 6 q) 

(iii) (2u+3v) (2u-3v) • (iv) (102 ) 2 

(v) 99 2 C'vi) 102 x- 98 ' " 

(All the above problems will be solved on the black¬ 
board by the teacher and the pupils will be asked to c py 

them in their exercise books). . . # r ,i 1 no 

Teacher *. Will you be a Pie to do the exercise following 

Ex.Res, : Yes teacher 
Teacher : Thank you everybody. 
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GENERAL AIM ; 


SPECIFIC AIM : 

APPLIAj^CES : 
PREPARATION : 


STEPS Subject 
_ _ matter 

P T o 

explain 
the mea- 
R ning of 

' Polyno- 
g mial' 

S 

E 

N 

T 

A 

K 

T 

I 

0 
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LESSON PLAN -12 

NAME: T 71 NEAR LANONG LALOO 
SUBJECT : ALGEBRA 
LESSON : POLYNOMIALS 

LESSON UNIT: FIRST LESSON ON POLYNOMIALS 

To guide the pupils to understand clearly 
the new approach to Modern Mathematics and 
its utility in all aspects of life. 

To. make the students have a clear concept 
on polynomials. 

(l) Black Board (2) Chalks (3) Duster 

Previous knowledge : The students have the 
idea of the signs of operation, terms,va¬ 
riables ,constants and co-efficients. 

‘ ' I 

Teacher's "fork Puoil's Wor? 


Firstly,before we come to 
the proper subject matter, 
lei: me explain what is 
meant by 'Algebraic expre¬ 
ssion",-' 

An algebraic expre¬ 
ssion is a combination of 
terms which are connected 
by the signs of operation, 

namely, addition(t) ,sub- 

st ra ct i on (,-) , rnu It ip 1 ic a - 
tion(x) and division( 4 -) . 
The following are a few 
examples of algebraic ex¬ 
pressions * 

(i) 2a+3 h (ij.) 3m + ^L. 

(iii) ~ ^ 

2 -f- 3x 


The word Polynomial moans 
algebraic‘ e'xpre's's’ion con- 
sistInq of many terms in¬ 
volving powers of the va¬ 
riable,under the operation 
of addition and substrac— 
tion only,. 


'Poly' means 

Tine examples 
nuals are; 

(i) 3 x+ 4 y +3 


many, 

of polyno- 
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P General form 
of a polyno- 
R mial. 


E 

S 

p Types of poly¬ 
nomials 

N 

T 

A 

T 

I 

0 

N 


Degree of a 
polynomial 




p p 

(ii) " + 4x + 3y + 8 

(iii) x+y+z+9 

iy) \f2x +£%' + 3 

(v) 5m-n ■*- ^ mn +y2 

But it should be 
noted that 

b> v+z » x+4 ' x +Jy“ 

are y not polynomials 
as they involve ope¬ 
rations of division 
and extraction of 
roots of t.he variables. 

The general form of a 
polvnomial is written 
as p( x ) = a p +a,x-te ? 2 

O i 

+ -ha x where 

a„ ,ai , a 0 . .a are 
o ’ -L .2 n 

const ant s , •■IF,N. 

Polynomials which con" The pupils will 
tain only one term are .try to give the 
called MO^DMIALF . For examples of 
example, 2x, 2x , 3 ^ c. their own of 

etc. are monomials, the monomials.. 

Polynomials which binomiaIs,tri— 

contain only two terms nomials. 
are called BINOMIALS , 

FT means two. x+3',2x 2 + 

3y 3 , etc,are examples 
of binomials. 



Polynomials having 
three terms are called 
TRIMONIALS ,TRI means' 
three,For example,x 2 - 
!>x+6, a+b+c are trino¬ 
mials . 


The highest exponent 
which appears in a 
polynomial is called 
the de.gpee_ of the 
po lyhomia1. 

A polynomial of 
degree n is written as 
#(x)=ay+a,+a 0 x^ + ,. . . . 

a n x - Sen 

For'examples, 
i)x2+x+l is a poly no- 
, mial in x of degree 2. 

xi)x2+ X y+y2+x2y is a poly¬ 
nomial in x and y of 
degree. 3. ■ 

iii) x ;:i +x-+2 is a poly¬ 
nomial in x of deg±*ee 5, 


The pu¬ 
pils try 
to give 
example 
of poly¬ 
nomials 
•f diffe¬ 
rent ..de¬ 


gree. 






- 84 


P 

R 

E 

S 

E 

N 

T 

A 

T 

I 

0 

N 


Polynomials of 
different de¬ 
grees. 


A. few'quo st to ns 
*n polynomials 

and their diffe¬ 
rent types, 




A polynomial of same degree 
is called a Homogeneous po¬ 
lynomial. 3 o 

For example, x^y +x +y +x J y 
is a polynomial of same de¬ 
gree (of degree 3). 


A polynomial of degree .two 
is called a Linear Polyno¬ 
mial and is denoted by P 
(x)=ax+b,a^0 


A polynomial of degree two 
is called a Quadratic poly¬ 
nomial and is denoted by 
P(x) =ax 2 +bx+c , a^O 

A polynomial of degree 
three is called a Cubic po¬ 
lynomial and a polynomial 
of degree four is called a 
Biquadratic polynomial* 

(A.)Which of the following 
are polynomials'?(i)x 2 +x+l 

’'^'9+8 ( iii )y^-5y+■: y 

(B) Hame the degree of the 


following polynomials 
i) 3 x 4 ~4x 3 +2x -7 

nH-y n 2 ~i 2 p A 

111) 5x4+ Q x ^ 

(C)Which of the following 
are monomials , binomials ,^nd 
trinomials? 

i)3x+5y (ii) 8 (iii) x 2 
(iv) x 3 +x~7 

The students are asked to 
do the f ollowing questions 
for Home Works," 

(l)Which of the following 
are 


i) t 2 + 


Polynomials?, 

- (ii) 2 x 2 +\'3x+l 
-• 0 t 2 3 

iii) 3x 2 +4x 2 -bx+l0(iv) 2<x+3 

y) +; + - fr( - vi '>'b + 

(?)Write down the degree' of 
the f ollowinq polynomials 

i) 3xd w 4 x 2 J ■ 

ii) 7x 2 ^ 


t 2x -7 

2x (iii) xy+y 2 +x 2 
, +x 2 y 

(iv) 3x+5 

(3)Which of the f ollowing 
are monomials,binomials or 
trinomials? 

(i) z 2 (ii) Lx-+8x+l 

(iii) 6x 2 t hx 2 

(iv) 7 (v) 7x+3x 


(vi) x 2 +4x+2z+9 


The pupils 
will answer 
these ques¬ 
tions . 





PROBLEMS OF TEACHING MATHEMATICS 

The teacher participants were taken into 

confidence for discussing the problems being faced in thc- 

teaching of Mathematics in classroom situation.The following 

problems were noted:- . ' <- 

1, Lack of interest and motivation towards learning .mathe¬ 
matics, 

2, Lack of teaching aids ,charts,models geometrical instru¬ 
ment mathematics kits etc, 

3, Lack of proper environment of mathematics teaching. 

4, Lack of qualified mathematics teachers in the schools. 
The old teachers fail to understand and grasp even some 
of the newly incorporated topics which cause their de¬ 
tachment from teaching, 

5, The classes are hctrogeneous ,T.he students from various 
walks of life, having different aptitude,attitude and 
level of attaintment come to constitute the very basis 
of classes,So the achievement differs and thus their 
performances are not appreciative and upto the mark. 

6, The students lack study and learning habits.At the same¬ 
time, many teachers do not involve themselves ip proper 
study.Thus they fail to create a proper teaching lear¬ 
ning situation. 

7, The time schedule is so tight and compact that the 
teachers find unable to cope up. Even they are not in 

a position to finish the topic with full justification. 
Most of the students do not understand what is taught. 
Sometimes they claim it was beyond their understanding. 
The process leads to drop-out and wastage and stagna¬ 
tion at this level. 

8, Many students do not get required amount of guidance at 
home which lead them not to complete their home task. 
Even they fail to understand the theme, of the topics 
taught in the classes due to lack of guidance, 

9, No remedial teaching is organised for the weaker stu¬ 
dents either through conducting teritorial or extra 
classes, 

10, Tution has come as a bolt between academic relation¬ 
ship of students and teachers.The teachers are so 
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occupied otherwise and thus have less time to share with 1 
their students.lt has led to degeneration of teaching-loarws 
ning atmosphere-. | 

11 Hess number of periods alloted for teaching of mat hematics! 
subject. | 

These are the a|gects .gf a ^o^e ? s t ^^ich loom largo 
on the teaching-learning/desired goals are not fulfilled. ; 

SUGGESTIONS. TC IMPROVE TEACHING. AND. LEARNI.NG J 

i 

During the discussion the following measures worej 
suggested for improving the teaching of mathematics courses 
effectively. 

1. The teachers should devote tho whole heartedly to¬ 

wards fulfilling their obligations and get mastery over the; 
subject .They should keep them in constant touch with the nev 
developments in the area of school mathematics. 

2. Teaching aids in the subject should be organised to create 
motivation, interest and clarify certain points.The teaching 
aids give thrust on learning front. 

3. Mathematics teaching should be done- in mathematics labbrato- 
ry.Cassctes on mathematics teaching should be shown to ac¬ 
quaint the teachers with new techniques and the students to 
judge their weaknesses to short it out. 

4. Refresher courses or ins'ervice training should be conducted 
atleast once in a year or two, to enable the teachers to ur 
date their knowledge. 

5. The guardians/pare nts should be requested to make their 
ward seated both times at home and try to do their home 
work.The educated guardians can help in doing their task 
but the uneducated only can seat with their sons and dau¬ 
ghters to regulate their habit to seat and read, 

6.Self teaching learning materials should be developed and 
distributed to the weak students so that they can read and 
understand themselves, 

7, Maximum sums should be done in classroom. Classroom tasks 
should be checked regularly and correction should be sug¬ 
gested. 

8. Remedial teaching for the weak students should be orga¬ 
nised .Mathemat ics club should be formed in the schools. 
Mathematics quiz should be organised by the teacher to 
enable the students to participate and judge their know¬ 
ledge and understanding,hook fair and mathematics fair . 
should be organised to cook maximum involvement of the 
students . 

9.Some more^periods should be alloted for mathematics 

teaching in the classes so that maximum work can be cone,. 

If these Suggestions are given practical 
tone, cert a inly sqmq„..&ha-ngq^ : |^ B ^ j g ; aching can be brought. 
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